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EXECUTIVE  SUMMARY 


OBJECTIVE 

The  Feasibility  Study  for  HVAC  Upgrade  was  performed  as  part  of  the  Energy  Engineering 
Analysis  Program  (EEAP).  The  purpose  of  the  Feasibility  Study  for  HVAC  Upgrade  is  to 
determine  the  economic  feasibility  of  replacing  failed  or  failing  HVAC  equipment  in  70 
buildings  at  Fort  Riley,  Kansas.  This  study  is  being  performed  in  conjunction  with  the 
Feasibility  Study  for  Installation  of  UMCS  at  Fort  Riley.  Two  hundred  sixteen  buildings  are 
evaluated  in  the  UMCS  study. 


FACILITY  DATA  AND  BUILDING  SELECTION 

Several  types  of  buildings  are  evaluated  in  this  study.  The  building  types  include 
administration  buildings,  barracks,  chapels,  clinics,  dining  facilities,  maintenance  shop 
buildings,  recreational  facilities,  flight  simulator  buildings,  and  training  buildings.  The 
energy  sources  for  these  buildings  include  two  fuel  types,  electricity  and  natural  gas. 

Seventy  buildings  were  selected  from  a  list  of  216  buildings,  which  are  also  included  in  the 
UMCS  feasibility  study.  Three  data  sources  were  used  to  select  the  buildings  with  failed  or 
failing  HVAC  systems  for  the  analysis.  The  three  data  sources  included; 

•  Building  lists  from  the  Fort  Riley  Public  Works  Energy  Branch  of  specific  buildings 
to  include  in  the  analysis. 

•  List  of  235  buildings  from  the  Fort  Riley  Maintenance  Shop  listing  the  condition  of 
HVAC  systems  and  controls. 

•  Field  survey  data  from  216  buildings  surveyed  by  EMC  Engineers,  Inc.  for  the 
purpose  of  an  UMCS  feasibility  study. 


METHODOLOGY 

A  field  survey  was  performed  to  document  the  HVAC  system  components  for  repair  and  to 
document  information  for  replacement  of  existing  HVAC  systems.  HVAC  system 
components  were  visually  inspected  for  damage,  missing  parts,  and  functionality.  The 
HVAC  systems  were  also  observed  for  possible  replacement  with  new,  more  efficient 
HVAC  systems.  Mechanical  equipment  rooms  and  building  spaces  were  observed  for 
space  requirements  and  clearances  for  installation  of  proposed  HVAC  system  replacements. 
Building  use  and  building  space  conditions  were  also  observed  as  part  of  the  field  survey 
for  proposed  HVAC  system  replacements. 
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HVAC  system  descriptions  and  conditions  were  tabulated  from  the  field  survey  data.  The 
HVAC  system  components  for  repair  were  listed  and  repair  costs  developed.  Where 
applicable,  the  proposed  HVAC  systems  for  replacement  were  identified  and  evaluated  for 
technical  feasibility  for  those  buildings.  Construction  costs  were  developed  for  the 
proposed  HVAC  replacement  systems. 

The  energy  savings  for  HVAC  replacement  systems  were  estimated  through  computer 
modeling  of  the  existing  and  the  proposed  energy  efficient  HVAC  systems.  Representative 
buildings  from  the  UMCS  feasibility  study  were  used  as  the  baseline  computer  models  in 
this  analysis.  Energy  savings  for  proposed  HVAC  replacement  systems  from  the 
representative  buildings  were  prorated  on  a  square  foot  basis  to  derive  energy  savings  for 
similar  building  HVAC  system  replacements. 

Life  cycle  cost  analyses  were  performed  for  the  proposed  HVAC  system  replacements  in 
accordance  with  ECIP  guidance,  using  the  calculated  energy  savings  and  systems 
replacement  costs.  Energy  savings  and  costs  for  the  proposed  HVAC  system  replacements 
were  summarized. 


SUMMARY 

HVAC  system  components  in  need  of  repair  were  fotmd  in  40  of  the  70  buildings 
evaluated. 

The  proposed  HVAC  system  replacements  were  analyzed  for  39  of  the  70  buildings 
evaluated.  A  total  of  51  proposed  HVAC  system  replacements  were  analyzed.  The 
economic  analysis  for  the  proposed  HVAC  system  replacements  revealed  that  32  of  the  51 
HVAC  systems  analyzed  qualified  for  the  ECIP  funding  program  (simple  paybacks  below 
10  years  and  SIRs  greater  than  1.25). 


RECOMMENDATIONS 

The  HVAC  system  components,  presented  in  Table  ES-1  on  page  ES-4,  are  recommended 
for  repair  to  restore  the  existing  HVAC  systems  to  their  intended  operating  condition. 
Some  of  the  HVAC  systems  evaluated  overlapped  between  the  analyses  for  HVAC  repair 
and  replacement.  Those  HVAC  systems  which  qualified  economically  for  replacement 
were  removed  from  the  HVAC  components  for  repair  list.  The  total  cost  for  the 
recommended  HVAC  system  components  for  repair  is  $56,887. 

The  HVAC  systems,  presented  in  Table  ES-2  on  page  ES-5,  are  recommended  for 
replacement  with  more  energy  efficient  HVAC  systems.  The  32  proposed  HVAC  system 
replacements  which  qualified  for  the  ECIP  funding  program  are  recommended  to  be 
submitted  for  project  funding. 


The  proposed  HVAC  systems  not  qualifying  for  the  ECIP  funding  program  were  not 
recommended  for  replacement.  The  nonrecommended  HVAC  system  replacements  are 
presented  in  Table  ES-3  on  page  ES-7. 


TABLE  ES-1 

RECOMMENDED  HVAC  COMPONENTS  FOR  REPAIR 


BLDG  TYPE 

BLDG  NO. 

BLDG  NAME 

DESCRIPTION  OF  HVAC  COMPONENTS  FOR  REPAIR 

REPAIR  COST 
($) 

Admin. 

Buildings 

302 

FINANCE  ADMIN 

FAN  BEARING 

91 

313 

CIV  PERS  BLDG 

CONDENSER  COIL  (PLUS  COVER) 

797 

7636 

REGIMENTAL  HQ  BLDG 

CONTROL  VALVE  2-1/2" 

1,050 

8056 

DET  DAY  ROOM 

PUMP,  3/4  HP 

744 

Admin.  & 
Supply 
Buildings 

7602 

ADMIN  &  SUPPORT  BLDG 

COOLING  COIL,  2ROW.  30"  x  30",  STEEL  PIPE  SCH.  40, 

1 .25"  W/HANGERS  &  1 .25"  FIBERGLASS  PIPE 

INSULATION.  1.5-THCK 

3,914: 

7608 

ADMIN  &  SUPPLY  BLDG 

COOLING  COIL,  2ROW,  30"  x  30",  STEEL  PIPE  SCH.  40, 
1.25"  W/HANGERS  &  1.25"  FIBERGLASS  PIPE 

INSULATION,  1.5"  THCK 

3,914 

7652 

ADMIN  &  SUPPLY  BLDG 

COOLING  COIL,  2ROW,  30"  x  30",  STEEL  PIPE  SCH.  40, 

1 .25"  W/HANGERS  &  1 .25"  FIBERGLASS  PIPE 

INSULATION,  1,5"  THCK 

3,914 

7658 

ADMIN  &  SUPPLY  BLDG 

COOLING  COIL,  2ROW.  30"  x  30".  STEEL  PIPE  SCH.  40, 
1.25"  W/HANGERS  &  1.25"  FIBERGLASS  PIPE 

INSULATION,  1.5"  THCK 

3.914; 

Barracks 

Buildings 

7612 

ENL  BARRACKS  W/AS 

PUMP  SEAL 

208 

7614 

ENL  BARRACKS  W/AS 

PUMP  SEAL 

625; 

7810 

ENL  BARRACKS  W/0  DIN 

PUMP  SEAL 

417; 

7814 

ENL  BARRACKS  W/0  DIN 

PUMP,  2  HP  &  PUMP  SEAL 

1,219 

8002 

ENL  BARRACKS  W/0  DIN 

CONTROL  VALVE  1/2"  &  3-SPEED  FAN  SWITCH 

2,227 

8012 

ENL  BARRACKS  W/O  DIN 

CONTROL  VALVE  1/2"  &  3-SPEED  FAN  SWITCH 

2,227 

8014 

ENL  BARRACKS  W/0  DIN 

CONTROL  VALVE  1/2"  &  3-SPEED  FAN  SWITCH 

1,114 

8038 

ENL  BARRACKS  W/O  DIN 

CONTROL  VALVE  1/2"  &  3-SPEED  FAN  SWITCH 

2,227 

8040 

ENL  BARRACKS  W/O  DIN 

CONTROL  VALVE  1/2"  &  3-SPEED  FAN  SWITCH 

1,114 

8042 

ENL  BARRACKS  W/O  DIN 

CONTROL  VALVE  1/2"  &  3-SPEED  FAN  SWITCH 

2,227 

8048 

ENL  BARRACKS  W/O  DIN 

CONTROL  VALVE  1/2"  &  3-SPEED  FAN  SWITCH 

1,114 

8050 

ENL  BARRACKS  W/O  DIN 

CONTROL  VALVE  1/2"  &  3-SPEED  FAN  SWITCH 

1,114 

8052 

SR  ENL  QTRS 

CONTROL  VALVE  1/2"  &  3-SPEED  FAN  SWITCH 

2,227 

Maintenance 

Shops 

723 

MNT  HANGAR  COMB 

PUMP  SEAL,  CONDENSATE  PUMP  GASKET  & 
CONDENSATE  SHUT-OFF  CONTROLS 

1,439 

727 

MNT  HANGAR  COMB 

DAMPER  ACTUATOR,  PUMP  SEAL,  CONDENSATE  PUMP 
GASKET,  CONDENSATE  SHUT-OFF  CONTROLS  &  PUMP 
MOTOR,  1/3  HP 

1,935 

741 

MNT  HANGAR  COMB 

REPLACE  FOUR  STEAM  HEATING  COILS,  980,000  BTUH 
CAPACITY  EACH 

4,975 

820 

TAC  EQUIP  SHOP 

CONTROL  VALVE  1-1/2",  PUMP  MOTOR,  10  HP  &  PUMP 
SEAL 

2,094 

8390 

TAC  EQUIP  SHOP 

DAMPER  ACTUATOR.  CONTROL  VALVE  1"  &  CONTROL 
VALVE  3/4" 

1,975 

Recreation  & 
Retail  Facilities 

202 

PHYS  FITNESS  CTR 

CONDENSER  COIL  (PLUS  COVER) 

979 

7485 

BOWLING  ALLEY 

VARIABLE  SPEED  DRIVE  W/  CONTRLER.IOHP 

3,459 

6914 

EXC  MAIN  RETL 

CONTROL  VALVE  1-1/2",  CONTROL  VALVE  2",  CONTROL 
VALVE  1-1/4"  &  DAMPER  ACTUATOR 

2,098 

6940 

INDOOR  SWIM  POOL 

DAMPER  ACTUATOR 

223 

Simulator 

Building 

7739 

MOVING  TARGET 
SIMULATOR  BLDG 

DAMPER  ACTUATOR 

893 

Training 

Building 

6620 

COMMUN  ACT  CTR 

PUMP  SEAL 

417 

TOTAL  REPAIR  COST 

$56,887 
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TABLE  ES-2 

RECOMMENDED  HVAC  SYSTEM  REPLACEMENTS 


SIR 

5 

lO 
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CM 

TT 

O) 

CO 
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to 
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O) 

o 

CM 

CO 

o 

CM 

2.01 

_ 2^ 

1.90 

1.89 

1.74 

SIMPLE 

PAYBACK 

(yrs) 

U'Z 

oo 

CO 

h- 

to 

CO 

CO 

Oi 

CO 

4.93 

5.14 

5.14 

5.14 

iri 

iri 

5 

in 

5.45 

5.98 

in 

CD 

CM 

CO 

CD 

7.35 

S 

CD 

CM 

05 

05 

h-’ 

7.12 

in 

M- 

CD 

05 

r«-‘ 

CO 

CD 

o 

O) 

in 

o 

05 

9.33 

8.25 

08*8 

TOTAL 

INVESTMENT 

{$) 

tn 

in 

o 

in 

$12,210 

m 

in 

CO 

o' 

CM 

Tj- 

CO 

in 

CO 

$199,226 

$90,334 

$90,334 

$90,334 

$90,334 

$90,334 

$47,075 

$26,055 

$77,512 

$78,851 

$41,284 

$72,585 

CD 

1^ 

O 

co' 

to 

$78,207 

$78,207 

05 

to 

05 

CO 

Vi 

$19,280 

$31,811 

$89,312 

$89,312 

$173,802 

$12,511 

$33,387 

NON¬ 
RECURRING 
SAVINGS  ($} 

o 

$0 

$0 

$0 

$0 

$30,377 

$30,377 

$30,377 

$30,377 

$30,377 

$30,326 

0$ 

CO 

in 

w 

$49,221 

$72,986 

$101,942 

$0 

$101,942 

$101,942 

00 

'ft 

CM 

O 

r^ 

to 

CO 

CM 

CO 

to' 

CM 

Vi 

$12,554 

CM 

$101,942 

$101,942 

$35,706 

$4,071 

$21,050 

ANNUAL 

MAINT. 

SAVINGS 

($/yr) 

o 

O 

o 

*0 

$0 

$0 

o 

o 

o 

o 

o 

$0 

o 

o 

$652 

($181) 

$0 

($181) 

($181) 

o 

Vi 

o 

Vi 

$0 

$0 

($181) 

($181) 

o 

to 

5 

o 

Vi 

TOTAL 

ENERGY 

COST 

SAVINGS 

($/yr) 

CM 

in 

in 

in 

w 

00 

CO 

$11,006 

$8,934 

$40,381 

$16,047 

$16,047 

$16,047 

$16,047 

$16,047 

$7,138 

o 

00 

5 

CM 

CO 

CO 

o" 

to 

$10,362 

$1,752 

$4,957 

CM 

$4,957 

$4,957 

05 

00 

O 

cm' 

CD 

CM 

in 

co’ 

to 

M- 

05 

t» 

o 

M- 

to' 

to 

$4,957 

$4,957 

$16,840 

$1,454 

$2,707 

DEMAND 

kWCOST 

SAVINGS 

($/yr) 

098$ 

$637 

996$ 

CM 

'ir 

CM^ 

0$ 

$332 

$332 

$332 

$332 

$332 

o> 

CO 

in 

to 

OO 

CO 

CO 

$1,309 

05 

O 

co_ 

o 

CM 

CM 

S 

o 

o 

to 

$1,527 

in 

CO 

CO 

00 

s 

608$ 

o 

Vi 

o 

to 

0$ 

$826 

$381 

ELEC. 

COST 

SAVINGS 

($/yr) 

o 

o> 

in 

</> 

$3,637 

g 

o 

w 

$8,237 

$8,545 

$1,250 

$1,250 

$1,250 

$1,250 

$1,250 

$5,778 

$4,402 

g 

cm" 

$12,061 

$991 

($1,338) 

CM 

cm' 

to 

($1,338) 

($1,338) 

$14,071 

$3,183 

$1,108 

$3,145 

($1,338) 

($1,338) 

$3,563 

$628 

$3,477 

NAT.  GAS 
COST 
SAVINGS 
($/yr) 

($1,205) 

($440) 

CO 

<o 

$31,836 

$14,465 

$14,465 

$14,465 

$14,465 

$14,465 

$821 

0$ 

($3,008) 

($3,008) 

oo 

o 

CO 

in 

05 

CM 

s 

(9C$) 

$6,295 

$6,295 

o 

in 

CM 

05 

CO 

$504  1 

CO 

CM 

in 

$6,295 

$6,295 

$13,277 

$0 

($1,151) 

TOTAL 

ENERGY 

SAVINGS 

(MBtu/yr) 

CO 

O) 

$ 

CO 

00 

s 

8,434 

3,614 

3,614 

3,614 

3,614 

3,614 

h- 

h- 

CD 

364 

g 

CO 

CM 

278 

1,417 

1,417 

1,417 

CO 

00 

CD 

M- 

CM 

CO 

to 

1,417 

1,417 

3,517 

52 

00 

ELEC. 

ENERGY 

SAVINGS 

(MBtu/yr) 

00 

00 

xt 

o> 

00 

00 

m 

ID 

706 

103 

103 

103 

103 

CO 

o 

OO 

;s 

CO 

05 

05 

O) 

82 

(111) 

(111) 

1,163 

CO 

CD 

CM 

05 

o 

CD 

CM 

1 

1 

295 

52 

287 

NAT.  GAS 
ENERGY 
SAVINGS 
(MBtu/yr) 

O) 

CM 

1 

1 

CM 

CO 

7,727 

3,511 

3,511 

3,511 

3,511 

3,511 

<J> 

o 

o' 

CO 

(ocz) 

196 

1,528 

1,528 

1,528 

CM 

in 

00 

in 

05, 

CM 

CM 

P 

CM 

00 

CM 

in 

1.528 

3,223 

o 

(279) 

PROPOSED  HVAC  SYSTEM  TYPE 

Convert  DD  to  DD  w/  VAV 

Convert  MZtoVAV 

Convert  DD  to  DD  w/  VAV 

Convert  DDto  DDw/VAV 

Replace  H&V  with  Heat  Recovery  Unit 

Replace  Kitchen  MAUs  and  Exhaust  Fans 
with  Heat  Recovery  Units 

Replace  Kitchen  MAUs  and  Exhaust  Fans 
with  Heat  Recovery  Units 

Replace  Kitchen  MAUs  and  Exhaust  Fans 
with  Heat  Recovery  Units 

Replace  Kitchen  MAUs  and  Exhaust  Fans 
with  Heat  Recovery  Units 

Replace  Kitchen  MAUs  and  Exhaust  Fans 
with  Heat  Recovery  Units 

Replace  SZ  AHUs  with  VAV  AHUs 

I 

o 

<n 

t; 

Q> 

> 

O 

O 

Replace  MZs  with  VAV  AHUs 

Replace  MZs  and  SZ  with  VAV  AHUs 

Replace  MZ  with  3  Fumance  AC  Units, 
Replace  Boiler  with  smaller  Boiler,  and 
Replace  ACCU  with  3  smaller  ACCUs 

Replace  Large  Steam  Boiler  w/  Smaller 
Steam  &  HW  Boilers 

Convert  MZtoVAV 

Replace  Large  Steam  Boiler  w/  Smaller 
Steam  &  HW  Boilers 

Replace  Large  Steam  Boiler  w/  Smaller 
Steam  &  HW  Boilers 

Replace  MZs  and  SZs  with  VAV  AHUs 

Replace  SZs  with  VAV  AHUs 

Replace  SZ  with  VAV  AHU 

Replace  SZ  with  VAV  AHU 

Replace  Large  Steam  Boiler  w/  Smaller 
Steam  &  HW  Boilers 

Replace  Large  Steam  Boiler  w/  Smaller 
Steam  &  HW  Boilers 

Replace  H&V  with  Heat  Recovery  Unit 

Replace  3  Win.  ACs  with  small  SZ  w/  DX 
coil 

Replace  SZ  AHUs  In  Dining  Area  with  VAV 
AHUs 

BLDG  NAME 

BOWLING  ALLEY 

DENTAL  CLINIC 

DENTAL  CLINIC 

DENTAL  CLINIC 

INDOOR  SWIM  POOL 

ENL  PERS  DIN 

ENL  PERS  DIN 

ENL  PERS  DIN 

ENL  PERS  DIN 

ENL  PERS  DIN 

1 

01 

H 

O 

H 

O 

< 

z 

3 

5 

O 

o 

z 

Q 

O 

§ 

CO 

o 

< 

a: 

a: 

< 

m 

_» 

z 

UJ 

ENL  BARRACKS  W/AS 

ENL  BARRACKS  W/AS 

FIRE  STATION 

ENL  PERS  DIN 

COMMUN  ACT  CTR 

ENL  PERS  DIN 

ENL  PERS  DIN 

ENL  BARRACKS  W/AS 

BN  HQ  BLDG 

UNIT  CHAPEL 

ADMIN  GEN  PURP 

ENL  PERS  DIN 

ENL  PERS  DIN 

INDOOR  SW  POOL/GYM 

MOTOR  POOL  ADMIN 

ENL  PERS  DIN 

O  , 

P 

in 

00 

S99Z  1 

o 

r««. 

fS 

602 

6940 

7245 

7606 

7654 

7804 

u> 

in 

fS 

o 

CM 

!§ 

7404 

o 

402 

5000 

7245 

6620 

7804 

7856 

h«. 

CM 

CM 

CD 

O 

CO 

r'» 

7086 

CM 

CM 

CM 

7606 

7654 

8069 

7178 

7245 
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TABLE  ES-2 

RECOMMENDED  HVAC  SYSTEM  REPLACEMENTS 
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d 
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CM 

OO 

d 
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CO 

CD 

d 

CO 

M- 

d 

SIMPLE 

PAYBACK 

(yrs) 

10.70 

11.75 

12.05 

13.09 

15.90 

15.62 
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15.62 

O) 

o 

18.90 

18.90 

18.90 

18.90 

18.90 

24.38 

26.13 

in 

M- 

iri 

CM 

CO 

o 

<D 

CO 

TOTAL 

INVESTMENT 

($) 

$27,000 

$68,200 

$37,546 

$27,484 
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CO 

00 

o 

CM 

to 

CO 

CO 

o_ 

Tf 

CM 

en 

<o 

00 

O 

CM 

to 

CO 

Tf 

O) 

CM 

to 

$434,560 

$434,560 

$434,560 

$434,560 

$434,560 

$202,172 

$43,596 

CM 

CO 

CM 

r^' 

cn 

$64,001 

NON¬ 
RECURRING 
SAVINGS  {$) 

$24,734 

$48,583 

$43,700 
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$63,690 

o 

lO 

If) 

o' 

CM 

to 

o 

in 

m 

o' 

CM 

o 

in 

in 

o' 

CM 

W 

$20,550 

o 

cn 
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$35,706 
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o 

to 

$17,611 
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SAVINGS 

($/yr) 
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$724 

$370 

o 
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o 

w 

O 

O 

o 

to 

o 

to 
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o 
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o 

to 

o 

to 

CO 

H 

Z 

ai 

S 

LU 

O 

< 

0. 

LU 

q: 

TOTAL 

ENERGY 

COST 
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($/yr) 

00 

00 

CO 

¥> 

$2,653 

$560 
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lO 

If) 

in 

In 

to 

m 

In 

tn 
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In 

to 

CM 

CM 

h- 

OO 

00 

eo 

to 
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Gi 

h- 

tD 

to 
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kW  COST 

SAVINGS 

($/yr) 

o 
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o 

CO 

00 

CM 

CO 

CM 

w 

CO 

CM 
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00 
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CO 

CO 
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o 
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CM 

OO 

M- 
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ELEC. 

COST 
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CO 

CM 
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CO 

CM 

O 

CO 
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O) 

h- 

to 
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($/yr) 

$343 

$874 

$427 

($151) 

$2,578 
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O 
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CO 
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in 

CM 

m 
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CM 
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CM 
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O) 
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CO 
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CM 
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o 
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CM 

CD 

o 

O 

O 
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2,176 

2,176 

2,176 

2,176 

2,176 

3,223 

o 

o 

CO 

o 

z 

PROPOSED  HVAC  SYSTEM  TYPE 

Replace  UHs  and  Steam  Boiler  with  IR 

Tube  Heating  System 

Replace  SZ,  H&V,  Stm  Boiler  and  Cooling 
Tower  with  VAV  AHU,  HW  Boiler,  and 

Water  Chiller 

Replace  HW  UHs  with  Gas-fired  Infrared 
Radiant  Tube  System;  Down  size  HW  Boiler 

Replace  MZ  with  VAV  AHU 

Replace  Industrial  Type  UHs  with  Gas-fired 
Infrared  Radiant  Tube  System 

Replace  existing  SZs  with  new  SZs 

Replace  existing  SZs  with  new  SZs 

Replace  existing  SZs  with  new  SZs 

Replace  existing  SZs  with  new  SZs 

Convert  two  MZs  to  VAVs 

Replace  PCs  and  SZs  with  VAV  AHUs 

Replace  PCs  and  SZs  with  VAV  AHUs 

Replace  PCs  and  SZs  with  VAV  AHUs 

Replace  PCs  and  SZs  with  VAV  AHUs 

Replace  PCs  and  SZs  with  VAV  AHUs 

Replace  H&V  with  Heat  Recovery, 
Dehumidification,  and  Pool  Heating  Unit 

Replace  15  Wtn.  ACs  with  5  small  SZs  w/ 

DX  colls 

Convert  MZs  to  VAVs 

Replace  two  Industrial  Type  Unit  Heaters  in 
Basketball  Gym  with  four  H&V  Units 

BLDG  NAME 

MOTOR  POOL  MNT  SHO 

POST  CHAPEL 

TAC  EQUIP  SHOP 

MOVING  TARGET 
SIMULATOR  BLDG 

MNT  HANGAR  COMB 

ADMIN  &  SUPPLY  BLDG 

ADMIN  &  SUPPLY  BLDG 

ADMIN  &  SUPPLY  BLDG 

ADMIN  &  SUPPLY  BLDG 

EXC  MAIN  RETL 

ENL  BARRACKS  W/AS 

ENL  BARRACKS  W/AS 

ENL  BARRACKS  W/AS 

ENL  BARRACKS  W/AS 

ENL  BARRACKS  W/AS 

INDOOR  SW  POOL/GYM 

ADMIN  &  SUPPLY  BLDG 

a: 

_j 

o 

08 

Z 

Q 

< 

Z 

CD 

PHYS  PITNESS  CTR 

BLDG 

NO. 

7176 

CO 

o 

CM 

OO 

7739 

7602 

7608 

7652 

00 

in 

CO 

N. 

CD 

7612 

7614 

7616 

7810 

7814 

8069 

7243 

in 

CM 

O 

CO 

CM 

O 

CM 
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Five  energy  retrofit  projects  were  identified  for  HVAC  upgrade  by  the  Fort  Riley  Public 
Works  Energy  Branch.  These  projects  were  recommended  for  fimding  under  the  Federal 
Energy  Management  Program  (FEMP).  The  five  projects  are  presented  in  Table  ES-4. 


Table  ES-4.  HVAC  Energy  Retrofit  Projects  Recommended  for  FEMP 


Project  No. 


Project  Description 


Project  No.  1  Upgrade  HVAC  Systems  in  Dental  Clinics  _ 


•  Building  602  -  Convert  DD  AFIU  to  DD  VAV  AHU 


•  Building  7665  -  Convert  MZ  AFIU  to  VAV  AITU 


•  Building  7670  -  Convert  DD  AFIU  to  DD  VAV  AFFU 


Project  No.  2  Upgrade  HVAC  Systems  in  Dining  Facilities  _ 


•  Building  7245 

-  Replace  SZ  AFFUs  with  VAV  AFFUs 
Replace  MAUs  with  FFRUs 

Replace  large  STM  BLR  with  smaller  HW  BLR  and 
smaller  STM  BLR  _ 


•  Building  7606 

-  Replace  SZ  AFFUs  with  VAV  AFFUs 
Replace  MAUs  with  FFRUs 

-  Replace  large  STM  BLR  with  smaller  HW  BLR  and 
smaller  STM  BLR 


•  Building  7654 

-  Replace  SZ  AFFUs  with  VAV  AFFUs 

-  Replace  MAUs  with  FFRUs 

Replace  large  STM  BLR  with  smaller  HW  BLR  and 
smaller  STM  BLR  _ 


Project  No.  3  Upgrade  HVAC  Systems  in  Indoor  Swimming  Pool  Buildings 


•  Building  6940  -  Replace  H&V  with  HRU 


•  Building  8069  -  Replace  H&Vs  with  HRUs 


Project  No,  4  Upgrade  HVAC  Systems  in  Bowling  Alley  and  Community  Activiities 
Center  _ 


•  Building  7485  (Bowling  Alley)  -  Convert  DD  AFFU  to  DD  VAV 
AFFU  _ 


•  Building  6620  (Community  Activities  Center) 

-  Replace  SZ  AFFUs  with  VAV  AFFUs 

-  Convert  MZ  AFFU  to  VAV  AFFU 


ES-8 


Project  Description 

Project  No.  5  Upgrade  HVAC  Systems  in  Fire  Station,  Unit  Chapel,  Motor  Pool  Admin, 
and  Battalion  Headquarters 

•  Building  5000  (Fire  Station)  BLR 

-  Replace  MZ  AHU  with  three  Furnace  Air  Conditioners 

-  Replace  ACCU  with  three  Smaller  ACCUs 

-  Replace  FIW  Boiler  with  Smaller  Modular  FTW 

•  Building  7086  (Unit  Chapel) 

-  Replace  SZ  AHU  with  VAV  AHU 

•  Building  7178  (Motor  Pool  Admin) 

-  Replace  three  WACs  with  SZ  AHU  and  ACCU 

•  Building  7806  (Battalion  Headquarters) 

-  Replace  SZ  AHU  with  VAV  AHUs 

The  energy  savings  and  economic  parameters  for  the  projects  are  presented  in  Table  ES-5 
on  the  page  ES-10. 


TABLE  ES-5 

ECONOMIC  SUMMARY  FOR  ENERGY  RETROFIT  PROJECTS 
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1.  GENERAL  DESCRIPTION 


1.1  AUTHORITY  FOR  FEASIBILITY  STUDY  FOR  HVAC  UPGRADE  STUDY 

The  Feasibility  Study  for  HVAC  Upgrade  was  performed  as  part  of  the  Energy  Engineering 
Analysis  Program  (EEAP).  This  feasibility  study  was  conducted  and  prepared  under 
Contract  No.  DACA01-94-D-0033  issued  by  the  Kansas  City  District  Corps  of  Engineers  on 
14  September  1994. 


1.2  PURPOSE  FOR  FEASIBILITY  STUDY  FOR  HVAC  UPGRADE  STUDY 

The  purpose  of  the  Feasibility  Study  for  HVAC  Upgrade  is  to  determine  the  economic 
feasibility  of  replacing  failed  or  failing  HVAC  equipment  in  70  buildings  at  Fort  Riley, 
Kansas.  This  study  is  being  performed  in  conjimction  with  the  Feasibility  Study  for 
Installation  of  UMCS  at  Fort  Riley.  Two  himdred  sixteen  buildings  are  evaluated  in  the 
UMCS  study. 


1.3  SCOPE  OF  WORK 

The  Scope  of  Work  for  this  EEAP  study  is  presented  in  Appendix  A.  The  requirements 
outlined  in  the  Scope  of  Work  are  summarized  as  follows: 

•  Review  the  available  design,  construction,  and  operational  data  for  the  HVAC 
systems. 

•  Conduct  a  field  survey  of  selected  buildings  to  verify  construction  features,  electrical 
and  mechanical  equipment,  occupancy,  and  mode  of  operation  for  energy  analysis; 
and  to  evaluate  the  condition  of  existing  HVAC  equipment  and  controls.  A  total  of 
70  buildings  will  be  evaluated  for  HVAC  repair  and  replacement. 

•  Evaluate  failed  or  failing  HVAC  systems  identified  during  the  survey  to  determine 
necessary  repairs. 

•  Provide  recommendations  with  potential  energy  savings  and  economic  feasibility 
for  replacing  the  systems  in  approximately  30%  of  the  buildings  with  more  efficient 
systems. 

•  Provide  complete  programming  or  implementation  documentation  for  all 
recommended  projects. 

•  Prepare  a  comprehensive  report  to  document  the  work  performed,  the  results,  and 
the  recommendations. 
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1.4  APPROACH 


The  approach  taken  in  performing  the  EEAP  study  included  the  following: 

•  Selecting  70  buildings  for  evaluation.  A  field  survey  was  completed  on  216 
buildings  for  the  purpose  of  an  UMCS  feasibility  study.  The  field  survey  data  and 
data  received  from  Fort  Riley  Public  Works  Energy  Branch  and  Maintenance  Shop 
personnel  were  used  to  select  the  70  buildings  for  evaluation. 

•  Performing  a  field  survey  to  document  the  HVAC  system  components  for  repair  and 
to  document  information  for  replacement  of  existing  HVAC  systems. 

•  Interviewing  maintenance  personnel  for  HVAC  system  conditions,  operation,  and 
historical  data. 

•  Reviewing  existing  building  drawings,  as  available. 

•  Developing  HVAC  system  descriptions  and  listing  HVAC  system  conditions  from 
the  field  survey  data. 

•  Determining  the  HVAC  system  components  for  repair;  developing  repair  costs. 

•  Determining  the  HVAC  systems  for  replacement;  developing  systems  replacement 
costs. 

•  Evaluating  the  energy  savings  available  for  HVAC  systems  replacement,  using 
computer  energy  simulations  for  typical  buildings. 

•  Performing  LCCAs  for  HVAC  systems  replacement  in  accordance  with  ECIP 
guidance,  using  the  calculated  energy  savings  and  systems  replacement  costs. 

-  Nonrecurring  savings  were  included  for  replacement  of  existing  equipment. 
Most  of  the  existing  equipment  for  replacement  is  near  the  end  of  its  service 
life.  It  is  estimated  that  during  the  next  five  years  the  existing  equipment  will 
need  to  be  replaced,  therefore  the  non-recurring  savings  were  calculated 
using  the  fifth  year  discormt  factor. 

•  Summarizing  energy  savings  and  costs  for  HVAC  systems  replacement. 

The  results  of  the  feasibility  study  analysis  are  presented  in  two  volumes:  Volume  I 
presents  the  study  information,  conclusions  and  recommendations.  Volume  n  contains  the 
appendices  and  the  backup  data. 
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1.5  WORK  REMAINING  TO  COMPLETE  PROJECT 


There  are  no  tasks  remaining  to  complete  this  project 
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2.  FACILITY  DATA 


2.1  GENERAL 

Several  types  of  buildings  are  evaluated  in  this  study.  The  building  types  include 
administration  buildings,  barracks,  chapels,  clinics,  dining  facilities,  maintenance  shop 
buildings,  recreational  facilities,  flight  simulator  buildings,  and  training  buildings.  The 
energy  sources  for  these  buildings  include  two  fuel  types,  electricity  and  natural  gas. 

2.2  BUILDINGS  INCLUDED  IN  ANALYSIS 

Seventy  buildings  were  selected  from  a  list  of  216  buildings,  which  are  also  included  in  the 
UMCS  feasibility  study.  Three  data  sources  were  used  to  select  the  buildings  with  failed  or 
failing  HVAC  systems  for  the  analysis.  The  three  data  sources  included; 

•  Building  lists  from  the  Fort  Riley  Public  Works  Energy  Branch  of  specific  buildings 
to  include  in  the  analysis  (see  Appendix  B). 

•  List  of  235  buildings  from  the  Fort  Riley  Maintenance  Shop  listing  the  condition  of 
HVAC  systems  and  controls  (see  Appendix  B). 

•  Field  survey  data  from  216  buildings  surveyed  by  EMC  Engineers,  Inc.  for  the 
purpose  of  an  UMCS  feasibility  study. 

The  70  buildings  selected  for  the  analysis  are  presented  in  Table  2-1  on  the  following  page. 
The  buildings  are  grouped  by  use  and  arranged  in  tabular  format  to  correspond  to  the 
building  discussions  presented  in  Section  4. 
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Table  2-1.  Buildings  Selected  for  HVAC  Upgrade  Analysis 


TAB 

BLDG 

NO. 

BLDG 

NAME 

SQ 

FT 

USE 

EXISTING  HVAC  SYSTEM 

TYPE 

Admin.  Buildings 

1 

200 

ADMIN  GENERAL 
PURPOSE 

60,690 

Admin  -  block 

Water  Source  Heat  Pumps 

ADMIN  GEN  PURP 

18,854 

Admin  block 

Win.  ACs/P.  Rad.  /SZ 

FINANCE  ADMIN 

16,138 

Admin  -  block 

VAV  w/  Reheat 

CIV  PERS  BLDG 

6,222 

Admin  -  block 

SZ  w/  Duct  Furnance 

POST  HQ  BLDG 

65,453 

Admin  -  block 

Water  Source  Heat  Pumps 

ADM  GEN  PURPOSE 

Admin  -  block 

Water  Source  Heat  Pumps 

FIRE  STATION 

8,400 

24  hours 

MZ/H&V/Gas  IRs 

MOTOR  POOL  ADMIN 

2,480 

Admin 

Gas-Fired  UHs  /  Win.  ACs 

REGIMENTAL  HQ  BLDG 

9,850 

Admin 

Dual  Temp.  FCs  /  SZ 

DET  DAY  ROOM 

2,100 

Admin 

SZ 

Admin.  &  Supply  Buildings 
2 

7243 

ADMIN  &  SUPPLY  BLDG 

17,829 

Admin  &  Supply 

Win.  AC  /  P.  Rad.  /  FCs  in  building 
addition 

7432 

ADMIN  &  SUPPLY  BLDG 

13,500 

Dual  Temp.  FCs  /  H&Vs 

ADMIN  &  SUPPLY  BLDG 

13,520 

SZs  (Cig  Onlv)  /  P.  Rad.  (All) 

ADMIN  &  SUPPLY  BLDG 

13,520 

Admin  &  Supply 

SZs  (Clg  Only)  /  P.  Rad.  (All) 

Ir/Afel 

ADMIN  &  SUPPLY  BLDG 

13,520 

SZs  (Clg  Only)  /  P.  Rad.  (All) 

■r/asfsl 

ADMIN  &  SUPPLY  BLDG 

13,520 

SZs  (Clg  Only)  /  P.  Rad.  (All) 

ADMIN  &  SUPPLY  BLDG 

23,676 

Dual  Temp.  FCs  /  H&Vs 

ADMIN  &  SUPPLY  BLDG 

23,676 

Admin  &  Supply 

Dual  Temp.  FCs  /  H&Vs 

Barracks  Buildings 

3 

227 

ENL  BARRACKS  W/AS 

32,303 

Barracks  -  block 

MZs 

MtAM 

ENL  BARRACKS  W/AS 

35,718 

Barracks  -  block 

MZs 

gIM 

ENL  BARRACKS  W/AS 

Barracks  -  block 

MZs 

BigBl 

OFFQTRSMILIT 

14,528 

Barracks  -  block 

Dual  Temp.  FCs 

ENL  BARRACKS  W/0  DIN 

50,967 

Barracks 

MZ/P.Rad. 

ENL  BARRACKS  W/AS 

41,892 

Barracks 

Dual  Temp.  FCs  /  SZs 

ENL  BARRACKS  W/AS 

41,892 

Barracks 

Dual  Temp.  FCs  /  SZs 

IrfJlii 

ENL  BARRACKS  W/AS 

41 ,892 

Barracks 

ENL  BARRACKS  W/O  DIN 

41 ,843 

Barracks 

Dual  Temp.  FCs  /  SZs 

ENL  BARRACKS  W/O  DIN 

41 ,843 

Barracks 

Dual  Temp.  FCs  /  SZs 

■«wa»i 

ENL  BARRACKS  W/DIN 

39,675 

Barracks  &  Dining 

Dual  Temp.  FCs  /  H&V  /  SZ 

ENL  BARRACKS  W/AS 

39,675 

Dual  Temp.  FCs 

liRgl 

ENL  BARRACKS  W/O  DIN 

22,700 

Barracks 

Dual  Temp.  FCs 

i;WM 

ENL  BARRACKS  W/O  DIN 

Barracks 

Dual  Temp.  FCs 

i;MEI 

ENL  BARRACKS  W/O  DIN 

1 1 ,549 

Barracks 

Dual  Temp.  FCs 

ENL  BARRACKS  W/O  DIN 

22,700 

Barracks 

Dual  Temp.  FCs 

Barracks 

Dual  Temp.  FCs 

ENL  BARRACKS  W/O  DIN 

Barracks 

Dual  Temp.  FCs 

ENL  BARRACKS  W/O  DIN 

1 1 ,549 

Barracks 

Dual  Temp.  FCs 

ENL  BARRACKS  W/O  DIN 

1 1 ,549 

Barracks 

Dual  Temp.  FCs 

IsS^ 

SR  ENLQTRS 

pgjdr/iSl 

Barracks 

Dual  Temp.  FCs 

Battalion  Buildings 

4 

7806 

BN  HQ  BLDG 

13,493 

Battalian 

SZs/P.  Rad. 

BN  ADMIN  &CLRM 

Battalian 

MZs/P.  Rad. 

Chapel  Buildings 

5 

POST  CHAPEL 

8,828 

Church  -  block 

SZ/H&V 

UNIT  CHAPEL 

8,696 

Church 

SZ / FCs 

Dental  Clinic  Buildings 

6 

602 

DENTAL  CLINIC 

11,557 

Clinic 

DD 

DENTAL  CLINIC 

11,076 

Clinic 

MZ 

hlhlik 

DENTAL  CLINIC 

14,960 

Clinic 

DD 

Dining  Facilities 

7 

7245 

ENL  PERS  DIN 

13,998 

Dining 

SZs / H&Vs 

7606 

ENL  PERS  DIN 

13,493 

Dining 

SZs / H&Vs 

ENL  PERS  DIN 

13,493 

Dining 

SZs  /  H&Vs 

ENL  PERS  DIN 

13,493 

Dining 

SZs / H&Vs 

13,493 

Dining 

SZs  /  H&Vs 

Table  2-1.  Buildings  Selected  for  HVAC  Upgrade  Analysis 


TAB 

BLDG 

BLDG 

NAME 

SO 

FT 

USE 

EXISTING  HVAC  SYSTEM 

TYPE 

Maintenance  Shops 

8 

723 

MNT  HANGAR  COMB 

21,640 

Hangar 

Fir.  Slab  Rad./UHs/P.  Rad. 

miifm 

MNT  HANGAR  COMB 

Hangar 

Fir. Slab  Rad. /SZ/MZ/ UHs 

EH 

MNT  HANGAR  COMB 

Hangar 

UHs/P.  Rad. 

B;M»1 

TAC  EQUIP  SHOP 

Maintenance 

SZ/UHs/P.  Rad. 

KEW«1 

AR  VEH  MNT  SHOP 

Maintenance 

UHs/SZ/MAU/P.  Rad. 

7176 

MOTOR  POOL  MNT 

SHOP 

4,880 

Maintenance 

UHs 

7920 

VEH  MNT  SHOP  DS 

Maintenance 

Res.  Furn,  w/  HC  /  UHs  /  SZs  /  MAUs 

TAC  EQUIP  SHOP 

Maintenance 

H&V/MAU/UHs 

Recreation  &  Retail 
Facilities 

9 

202 

PHYS  FITNESS  CTR 

51,307 

Gymnasium  -  block 

SZ/UHs 

BOWLING  ALLEY 

Recreation 

DD/VAV 

EXC  MAIN  RETL 

lAltlcM 

Retail 

SZs  /  MZs 

INDOOR  SWIM  POOL 

11111111111111111^1^^ 

H&V/SZ 

H&Vs / SZ 

Simulator  Buildings 

10 

722 

FLIGHT  SIMULATOR 

7,000 

Simulator 

SZs/VAV 

laai 

FLIGHT  SIMUUTOR 

Simulator 

MZ/SZ/CRU/P.  Rad. 

7739 

MOVING  TARGET  SIM 
BLDG 

4,074 

Simulator 

MZ/FCs 

Training  Buildings 

11 

COMMUN  ACT  CTR 

31,740 

Training 

SZs/MZ/H&V 

GEN  INST  BLDG 

1,346 

Training 

MZs 

7656 

GEN  INST  BLDG 

13,493 

Training 

MZs 

The  analysis  includes  evaluation  of  the  replacement  of  existing  HVAC  systems  with  more 
efficient  HVAC  systems.  The  energy  savings  resulting  from  the  replacement  of  HVAC 
systems  were  estimated  through  computer  modeling  of  the  existing  and  the  proposed 
efficient  HVAC  systems. 

Representative  buildings  from  the  UMCS  feasibility  study  were  used  as  the  baseline 
computer  models  in  this  analysis.  Table  2-2  below  presents  all  216  buildings  from  the 
feasibility  study  and  shows  the  representative  buildings  (Comp  Model)  selected  for  use  in 
the  baseline  models. 


Table  2-2.  Computer  Model  Buildings  for  UMCS  Study 


BLDG  BLDG 

NO.  NAME 

5000  FIRE  STATION 

313  CIV  PERS  BLDG 
804  RGT  HQ  BUILD 
7036  REGIMENTAL  HQ  BLDG 
7178~  MOTOR  POOL  AD]^ 
7450  REGIMENTAL  HQ  BLDG 
7636  REGIMENTAL  HQ  BLDG 
7834  REGIMENTAL  HQ  BLDG 
8010  DET  DAY  ROOM 

8020  DET  DAY  ROOM 
8046  DET  DAY  ROOM 

8056  DET  DAY  ROOM 
8071  RGT  HQ  BUILD 
751  AC  PTS  &  TOE  ST 

810  ADMIN  &  SUPPLY  BLDG 
812  ADMIN  &  SUPPLY  BLDG 
835  MAF  OPS  BLDG 
7212  CO  HQ  BLDG 
7220  CO  HQ  BLDG 
7243  ADMIN  &  SUPPLY  BLDG 

7432  ADMIN  &  SUPPLY  BLDG 
7602  ADMIN  &  SUPPLY  BLDG 
7608  ADMIN  &  SUPPLY  BLDG 
7652  ADMIN  &  SUPPLY  BLDG 
7658  ADMIN  &  SUPPLY  BLDG 
7802  ADMIN  &  SUPPLY  BLDg" 
7808  ADMIN  &  SUPPLY  BLDG 
7852  ADMIN  &  SUPPLY  BLDG 
7858  ADMIN  &  SUPPLY  BLDG 

8021  ADMIN  &  SUPPLY  BLDG 
8023  ADMIN  &  SUPPLY  BLDG 

8057  ADMIN  &  SUPPLY  BLDG 
8059  ADMIN  &  SUPPLY  BLDG 

29  RED  CROSS  BLDG 
200  ADMIN  GENERAL  PURP 
203  CAVALRY  MUSEUM 
205  CAVALRY  MUSEUM 
207  CAVALRY  MUSEUM 


SO 

FT 

USE 

COMP 

MODEL 

HVAC  SYSTEM 

TYPE 

8,400 

24  hours 

X 

MZ/H&V/GasIRs 

Admin 

SZ  w/  Duct  Furnace 

10,241 

Admin 

MZ 

10,010 

Admin 

FCs/SZ 

2,480 

Admin 

Gas-Fired  UHs/Win.  ACs 

9,850 

Admin 

HI 

Dual  Temp.  FCs  /  SZ 

9,850 

Admin 

Dual  Temp.  FCs/SZ 

9,904 

Admin 

Dual  Temp.  FCs  /  SZ 

2,100 

Admin 

SZ 

2,100 

Admin 

SZ 

2,100 

Admin 

SZ 

2,100 

Admin 

SZ 

9,963 

Admin 

MZ 

9,834 

Admin  &  Supply 

Res.  Furn  (Htg  &  CIg)  /  UHs 

15,152 

Admin  &  Supply 

Dual  Temp.  FCs  /  H&V 

23,559 

Admin  &  Supply 

Dual  Temp.  FCs  /  H&V 

19,470 

Admin  &  Supply 

VAV/UHs/FIr.  Slab  Rad. 

19,320 

Admin  &  Supply 

Dual  Temp,  FCs  /  H&V 

18,870 

Admin  &  Supply 

Dual  Temp.  FCs  /  H&V  | 

17,829 

Admin  &  Supply 

Win.  AC  /  P.  Rad.  /  FCs  in  building 
addition 

13,500 

Admin  &  Supply 

Dual  Temp.  FCs  /  H&Vs 

13,520 

Admin  &  Supply 

!  SZs  (CIg  Only) /P.  Rad.  (All) 

13,520 

Admin  &  Supply 

SZs  (CIg  Only)/P.  Rad.  (All) 

13,520 

Admin  &  Supply 

SZs  (Cig  Only)  /  P.  Rad.  (All) 

13,520 

Admin  &  Supply 

SZs  (Cig  Only)  /  P.  Rad,  (All) 

13,280 

Admin  &  Supply 

Dual  Temp.  FCs  /  H&Vs 

13,280 

Admin  &  Supply 

Dual  Temp.  FCs  /  H&Vs 

13,280 

Admin  &  Supply 

Dual  Temp.  FCs  /  H&Vs 

13,280 

Admin  &  Supply 

Dual  Temp.  FCs  /  H&Vs 

23,676 

Admin  &  Supply 

X 

Dual  Temp.  FCs  /  H&Vs 

23,676^ 

I 

Admin  &  Supply 

Dual  Temp.  FCs  /  H&Vs 

23,676 

Admin  &  Supply 

Dual  Temp.  FCs  /  H&Vs 

23,676 

Admin  &  Supply 

Dual  Temp.  FCs  /  H&Vs 

3,000 

Admin  -  block 

Res.  Furn. 

60,690 

Admin  -  block 

Water  Source  Heat  Pumps 

5,800 

Admin  -  block 

SZs 

16,496 

Admin  -  block 

SZs  /  FCs 

8,278 

Admin  -  block 

SZs 

Table  2-2.  Computer  Model  Buildings  for  UMCS  Study 


BLDG 

NO. 

BLDG 

NAME 

SO 

FT 

210 

MILITPERS  BLDG 

58,448 

211 

ADMIN 

41,062 

222 

ADMIN  GEN  PURP 

18,854 

301 

FINANCE  ADMIN 

32,947 

FINANCE  ADMIN 

16,138 

330 

DEH  ADMIN 

14,913 

364 

UEMCS  HQ 

744 

403 

ADM  GENERAL 

18,151 

405 

ADMIN  GEN  PURP 

10,778 

406 

CID  BLDG 

10,390 

500 

POST  HQ  BLDG 

65,453 

509 

ADM  GEN  PURPOSE 

10,108 

ENL  BARRACKS  W/AS  29,004 


OFFQTRSMILIT  12,640 


OFF  QTRS  TRANS  10,723 


GUEST  HOUSE  23,784 


ENL  BARRACKS  W/AS  39,675 


ENL  BARRACKS  W/AS  39,675 


ENL  BARRACKS  W/0  DIN  50,967 


ENL  BARRACKS  W/O  DIN  50,967 


ENL  BARRACKS  W/AS  41 ,892 


ENL  BARRACKS  W/AS  41 ,892 


ENL  BARRACKS  W/AS  41,892 


ENL  BARRACKS  W/AS  41,892 


ENL  BARRACKS  W/O  DIN  41,892 


ENL  BARRACKS  W/O  DIN  41 ,892 


ENL  BARRACKS  W/O  DIN  41 ,892 


ENL  BARRACKS  W/O  DIN  41,892 


ENL  BARRACKS  W/O  DIN  41,892 


ENL  BARRACKS  W/O  DIN  41,892 


ENL  BARRACKS  W/O  DIN  41,843 


ENL  BARRACKS  W/O  DIN  41,843 


ENL  BARRACKS  W/O  DIN  41,843 


ENL  BARRACKS  W/O  DIN  41 ,843 


ENL  BARRACKS  W/O  DIN  41,843 


ENL  BARRACKS  W/AS  41 ,843 


ENL  BARRACKS  W/O  DIN  41,843 


ENL  BARRACKS  W/AS  41 ,843 


ENL  BARRACKS  W/O  DIN  41 ,843 


ENL  BARRACKS  W/AS  41 ,843 


COMP 

USE  MODEL 


Admin  -  block 


Admin  -  block 


Admin  -  block 


Admin  -  block 


Admin  -  block 


Admin  -  block 


Admin  -  block 


Admin  -  block 


Admin  -  block 


Admin  -  block  X 


Admin  -  block 


Admin  -  block 


Barracks 


Barracks 


Barracks 


Barracks 


Barracks  &  Dining 


Barracks  &  Dining 


Barracks 


Barracks 


Barracks 


Barracks 


Barracks 


Barracks 


Barracks  X 


Barracks 


Barracks 


Barracks 


Barracks 


Barracks 


Barracks 


Barracks 


Barracks 


Barracks 


Barracks 


Barracks 


Barracks 


Barracks 


Barracks 


Barracks 


HVAC  SYSTEM 
TYPE 


MZ/VAV/SZ 


SZ/CRU/P.  RAD. 


Win.ACs/P.  Rad. /SZ 


VAV  w/  Reheat 


VAV  w/  Reheat 


Res.  Furn. 


Win.  AC  /  Res,  Furn. 


Water  Source  Heat  Pumps 


Dual  Temp.  FCs 


MZ 


Water  Source  Heat  Pumps 


Water  Source  Heat  Pumps 


MZ  /  P.  Rad. 


FCs{Htg)/Win.  AC  Units 


FCs  (Htg)  /  Win.  AC  Units 


Dual  Temp.  FCs 


Dual  Temp.  FCs/H&V/SZ 


Dual  Temp.  FCs 


MZs  /  P.  Rad. 


MZs  /  P.  Rad. 


Dual  Temp.  FCs  /  SZs 


Dual  Temp.  FCs  /  SZs 


Dual  Temp.  FCs  /  SZs 


Dual  Temp.  FCs  /  SZs 


MZs 


MZs 


MZs 


MZs 


MZs 


MZs 


Dual  Temp.  FCs  /  SZs 


Dual  Temp.  FCs  /  SZs 


Dual  Temp.  FCs  /  SZs 


Dual  Temp.  FCs  /  SZs 


Dual  Temp.  FCs  /  SZs 


Dual  Temp.  FCs /SZs 


Dual  Temp.  FCs  /  SZs 


Dual  Temp.  FCs  /  SZs 


Dual  Temp.  FCs  /  SZs 


Dual  Temp.  FCs  /  SZs 
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Table  2-2.  Computer  Model  Buildings  for  UMCS  Study 


BLDG 

NAME 


ENL  BARRACKS  W/0  DIN 


ENL  BARRACKS  W/0  DIN 


ENL  BARRACKS  W/0  DIN 


ENL  BARRACKS  W/O  DIN 


ENL  BARRACKS  W/O  DIN 


ENL  BARRACKS  W/O  DIN 


ENL  BARRACKS  W/O  DIN 


ENL  BARRACKS  W/O  DIN 


ENL  BARRACKS  W/O  DIN 


ENL  BARRACKS  W/O  DIN 


SR  ENLQTRS 


ENL  BARRACKS  W/O  DIN 


OFFQTRSMILIT 


ENL  BARRACKS  W/AS 


ENL  BARRACKS  W/DAS 


ENL  BARRACKS  W/AS 


ENL  BARRACKS  W/AS 


ENL  BARRACKS  W/DAS 


ENL  BARRACKS  W/AS 


ENL BARRACKS  W/AS 


ENL  BARRACKS  W/AS 


SR  ENLQTRS 


OFF  QTRSMILIT 


OFF  QTRSMILIT 


OFFQTRSMILIT 


760 

BN  HQ  BLDG 

802 

BN  ADMIN  &  CLRM 

808 

BN  ADMIN  &  CLRM 

7017 

BN  HQ  BLDG 

7028 

BN  CLASSROOMS 

7046 

BN  CLASSROOMS 

7031 

BN  HQ  BLDG 

7033 

BN  HQ  BLDG 

7047 

BN  HQ  BLDG 

:  7048 

BN  HQ  BLDG 

7108 

BN  ADMIN  &  CLRM 

:  7109 

BN  ADMIN  &  CLRM 

7215 

BN  HQ  BLDG 

7218 

BN  HQ  BLDG 

7270 

BN  HQ  BLDG 

SQ 

FT 


22,700 


22.700 


11,549 


22,700 


11,549 


22,700 


1 1 ,549 


22,700 


11,549 


11,549 


22,700 


1 1 ,549 


38,146 


35,821 


47,794 


32,303 


35,718 


35,718 


32,883 


32,883 


32,883 


13,619 


14,528 


18,083 


14,528 


7,364 


12,526 


12,526 


2,604 


3,733 


3,733 


3,733 


4,083 


3,733 


2,604 


12,527 


13,535 


2.604 


12,625 


6,130 


COMP 

MODEL 


Barracks 


Barracks 


Barracks 


Barracks 


Barracks 


Barracks 


Barracks 


Barracks 


Barracks 


Barracks 


Barracks 


Barracks 


Barracks  -  block 


Barracks  -  block 


Barracks  -  block 


Barracks  -  block 


Barracks  -  block 


Barracks  -  block 


Barracks  -  blockj  X 


Barracks  -  block 


Barracks  -  block 


Barracks  -  block 


Barracks  -  block 


Barracks  -  block 


Barracks  -  block 


Battalian 


Battalian 


Battalian 


Battalian 


Battalion 


Battalion 


Battalian 


Battalian 


Battalian 


Battalian 


Battalian  X 


Battalian 


Battalian 


Battalian 


Battalian 


HVAC  SYSTEM 
TYPE 


Dual  Temp.  FCs 


Dual  Temp.  FCs 


Dual  Temp.  FCs 


Dual  Temp.  FCs 


Dual  Temp.  FCs 


Dual  Temp.  FCs 


Dual  Temp.  FCs 


Dual  Temp.  FCs 


Dual  Temp.  FCs 


Dual  Temp.  FCs 


Dual  Temp.  FCs 


Dual  Temp.  FCs 


Heat  Pumps 


MZs 


MZs 


MZs 


MZs 


VAVs 


MZs 


MZs 


MZs 


Dual  Temp.  FCs 


Dual  Temp.  FCs 


Dual  Temp.  FCs 


Dual  Temp.  FCs 


Stm.  P.  Rad. 


MZs 


MZs 


Res.  Furn. 


Dual  Temp.  FCs 


Dual  Temp.  FCs 


Dual  Temp.  FCs 


SZ 


Dual  Temp.  FCs 


Dual  Temp.  FCs 


MZ 


VAVw/ Reheat 


SZ/P.  Rad. 


MZ 


MZ 
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Table  2-2.  Computer  Model  Buildings  for  UMCS  Study 


7410 

BN  ADMIN  &  CLRM 

BN  ADMIN  &  CLRM 

7622 

BN  ADMIN  &  CLRM 

7624 

BN  ADMIN  &  CLRM 

7630 

BN  ADMIN  &  CLRM 

BN  ADMIN  &  CLRM 


BN  HQ  BLDG 


BN  ADMIN  &  CLRM 


BN  ADMIN  &  CLRM 


BN  ADMIN  &  CLRM 


BN  HQ  BLDG 


BN  ADMIN  &  CLRM 


BN  ADMIN  &  CLRM 


POST  OFFICE 


DRUG  ABUSE  CTR 


DENTAL  CLINIC 


MEDICAL  FAC  -  NEW 


DENTAL  CLINIC 


CLINIC  W/0  BEDS 


ENLPERS  DIN 


ENL  PERS  DIN  (Dining  Area) 


ENL  PERS  DIN  (Kitchen  Area) 


ENL  PERS  DIN 


ENL  PERS  DIN 


COMP 

MODEL 


Battalian 


Battalian 


Battalian 


Battalian 


Battalian 


Battalian 


Battalian 


Battalian 


Battalian 


Battalian 


Battalian 


Post  Office 


7626 

CLINIC  W/0  BEDS 

3,604 

Clinic 

7665 

DENTAL  CLINIC 

11,076 

Clinic 

7670 

DENTAL  CLINIC 

14,960 

Clinic 

7826 

CLINIC  W/O  BEDS 

3,841 

Clinic 

8065 

CLINIC  W/O  BEDS 

3,848 

Clinic 

650 

COLD  STOR  FAC 

22,331 

Cold  Storage 

652 

COLD  STOR  FAC 

8,167 

Cold  Storage 

HVAC  SYSTEM 
TYPE 


VAV  w/  Reheat 


MZ/P.  Rad. 


MZ/P.  Rad. 


MZ/P.  Rad. 


MZ/P.  Rad. 


MZ/P.  Rad. 


SZs 


SZ 


MZs 


MZs 


SZs 


MZs  /  P.  Rad. 


MZs 


MZ  /  P.  Rad. 


5315 

MORRIS  HILL  CHAPEL 

19,748 

Church 

SZ  /  FCs 

7086 

UNIT  CHAPEL 

8,696 

Church 

X 

SZ/FCs 

7865 

UNIT  CHAPEL 

8,718 

Church 

SZ/Win.  AC  Units 

3 

POST  CHAPEL 

8,828 

Church  -  block 

SZ/H&V 

6 

POST  CHAPEL 

6,230 

Church  -  block 

X 

SZs  /  P.  Rad. 

SZs / H&Vs 


SZs 


H&Vs 


SZs / H&Vs 


SZs / H&Vs 


1  7856 

ENLPERS  DIN 

13,493 

Dining 

SZs / H&Vs 

ENLPERS  DIN 

18,313 

Dining 

MZ 

MNT  HANGAR  COMB 

21,640 

Hangar 

Fir.  Slab  Rad. /UHs/P.  Rad. 
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o  a 

•  Q 

BLDG 

NAME 

SQ 

FT 

USE 

COMP 

MODEL 

HVAC  SYSTEM 

TYPE 

727 

MNT  HANGAR  COMB 

36,152 

Hangar 

SZ/MZ/UHs 

741 

MNT  HANGAR  COMB 

38,898 

Hangar 

UHs 

817 

MNT  HANGAR  AVUM 

40,061 

Hangar 

Fir  Slab  Rad. /H&V/HCU 

AIRCRAFT  HANGAR 

52,080 

Hangar 

Fir  Slab  Rad.  /  H&V  /  VAV  /  HCU 

MNT  HANGAR  AVUM 

48,112 

Hangar 

Fir  Slab  Rad.  /  Gas-Fired  H&V  / 
UHs 

710 

TAC  EQUIP  SHOP 

2,173 

Maintenance 

SZ/UHs 

TAC  EQUIP  SHOP 

20,564 

Maintenance 

SZ/UHs/P.  Rad. 

VEHICLE  MNT  SHOP  ORG 

9,152 

Maintenance 

H&V  /  SZ  /  MAU  /  Win.  AC  Units  / 
P.  Rad.  /  IR  Heaters 

1470 

AR  VEH  MNT  SHOP 

21,667 

Maintenance 

UHs/SZ/MAU/P.  Rad. 

7176 

MOTOR  POOL MNT SHOP 

4,880 

Maintenance 

UHs 

7350 

VEH  MNT  SHOP  ORG 

21,345 

Maintenance 

Res.  Furn.  /  MAU  /  Gas  Fired  IRs 

7500 

VEH  MNT  SHOP  ORG 

22,325 

Maintenance 

MAUs  /  Res.  Furn.  /  Gas  Fired  IRs 

7520 

VEH  MNT  SHOP  ORG 

27,112 

Maintenance 

MAUs  /  Res.  Furn.  /  Gas  Fired  IRs 

7760 

VEH  MNT  SHOP  ORG 

17,163 

Maintenance 

MAUs  /  Res.  Furn.  /  Gas  Fired  IRs 

7720 

VEH  MNT  SHOP  ORG 

22,325 

Maintenance 

MAUs  /  Res.  Furn.  /  Gas  Fired  IRs 

7780 

VEH  MNT  SHOP  ORG 

17,163 

Maintenance 

MAUs  /  Res.  Furn.  /  Gas  Fired  IRs 

7900 

VEH  MNT  SHOP  ORG 

20,943 

Maintenance 

MAUs  /  Res.  Furn.  /  Gas  Fired  IRs 

7920 

VEH  MNT  SHOP  DS 

124,553 

Maintenance 

Res.  Furn.  w/  HC  /  UHs  /  SZ  /  MAU 

7940 

I  VEH  MNT  SHOP  ORG 

22,405 

Maintenance 

MAUs  /  Res.  Furn.  /  Gas  Fired  IRs 

7960 

VEH  MNT  SHOP  ORG 

20,245 

Maintenance 

MAUs  /  Res.  Furn.  /  Gas  Fired  IRs 

CONSOLIDATED  MNT 

224,927 

Maintenance 

RoofSZs/HRUs 

VEH  MNT  SHOP  ORG 

Maintenance 

X 

MAUs  /  Res.  Furn.  /  Gas  Fired  IRs 

8320 

VEH  MNT  SHOP  ORG 

20,240 

Maintenance 

MAUs  /  Res.  Furn.  /  Gas  Fired  IRs 

8330 

VEH  MNT  SHOP  ORG 

39,256 

Maintenance 

UHs/H&Vs/MAU 

8340 

VEH  MNT  SHOP  ORG 

20,240 

Maintenance 

MAUs  /  Res.  Furn.  /  Gas  Fired  IRs 

8360 

VEH  MNT  SHOP  ORG 

39,428 

Maintenance 

H&V  /  UHs  /  MAU  /  Win.  AC  Units  / 
Gas  IR  Heaters 

8370 

VEH  MNT  SHOP  ORG 

26,876 

Maintenance 

SZ/ H&V /MAU 

8380 

VEH  MNT  SHOP  ORG 

73,400 

Maintenance 

Gas  Fired  SZ  /  H&V  /  MAU  /  Gas  IR 
Heaters 

8390 

TAC  EQUIP  SHOP 

24,755 

Maintenance 

H&V /MAU /UHs 

8410 

VEH  MNT  SHOP  ORG 

73,233 

Maintenance 

Gas  Fired  SZ  /  H&V  /  M AU  /  Gas  IR 
Heaters 

1980 

RECYCLE  CENTER 

24,968 

Maintenance 

Res.  Furn.  /  H&V 

615 

lACH  ENERGY  PUNT 

10,658 

Mechanical 

806 

COMB  AC-HTG  PLANT 

1,000 

Mechanical 

7210 

CH  CHILLER  PLANT 

4,320 

Mechanical 

8073 

CH  ENERGY  PLANT 

4,070 

Mechanical 

202 

PHYS  FITNESS  CTR 

51,307 

Gym  ‘  block 

SZ/UHs 

5800 

YOUTH  CTR 

21,560 

Youth  Center 

SZ/MZ 

Table  2-2.  Computer  Model  Buildings  for  UMCS  Study 


BLDG 

NO. 

BLDG 

NAME 

SO 

FT 

USE 

COMP 

MODEL 

HVAC  SYSTEM 

TYPE 

6940 

INDOOR  SWIM  POOL 

23,347 

Swimming  Pool 

H&V/SZ 

7024 

GYMNASIUM 

20,619 

Recreation 

H&V / FCs 

7632 

GYMNASIUM 

20,694 

Recreation 

H&V/FCs 

7832 

GYMNASIUM 

20,694 

Recreation 

H&V/UHs 

8069A 

INSW  POOL/GYM 

25,620 

Swimming  Pool 

X 

H&Vs 

8069B 

IN  SW  POOL/GYM 

25,620 

Swimming  Pool 

X 

H&V/SZ 

6910 

EXC  SP  ST  FAC 

2,525 

Retail 

Res  Furn. 

6914 

EXC  MAIN  RETL 

63,930 

Retail 

X 

SZ/MZ 

7285 

CLOTHING  SALES 

17,042 

Retail 

SZ  w/  Booster  Coils 

720 

AF  OPS  BLDG 

3,705 

Simulator 

Res.  Furns. 

722 

FLIGHT  SIMULATOR 

7,000 

Simulator 

SZs / VAV 

724 

FLIGHT  SIMULATOR 

13,188 

Simulator 

X 

MZ/SZ/CRU/P.  Rad. 

7739 

MOVING  TARGET  SIM  BLDG 

4,074 

Simulator 

MZ / FCs 

7485 

BOWLING  ALLEY 

36,966 

Recreation 

X 

DD/VAV 

7866 

THEATER  W/DRESS  RM 

11,098 

Theater 

X 

SZ 

206 

THEATER  W/0  DRESS  RM 

10,754 

Theater 

SZ 

319 

GEN  INSTRUCTION  BLDG 

9,690 

Training 

SZ/P.  Rad. 

6620 

COMMUN  ACT  CTR 

31,740 

Training 

SZ/H&V 

6918 

SKILL  DEV  CTR 

1 1 ,507, 

Training 

Roof  Top  SZs  /  Res.  Furn 

7264 

LIBRARY  MAIN 

31,240 

Training 

SZ  /  P.  Rad 

7305 

APP  INSTR  BLDG 

9,872 

Training 

Res.  Furn.  w/ AC 

7604 

GEN  INST  BLDG 

1,346 

Training 

MZs 

7656 

GEN  INST  BLDG 

13,493 

Training 

X 

MZs 

8044 

APP  INSTR  BLDG 

2,470 

Training 

Res.  Furn. 

TOTAL  NUMBER  OF  COMPUTER  MODEL  BUILDINGS  20 


2.3  ENERGY  SOURCES  AND  CONSUMPTION 


2.3.1  Electricity 

Fort  Riley  is  served  by  two  electrical  substations.  The  substations  are  named  ANZIO  and 
IRWIN.  The  electrical  energy  consumption  and  electrical  demand  are  metered  at  these 
substations.  Historical  electrical  energy  and  demand  use  and  cost  data  for  fiscal  year  (FY) 
1994  was  obtained  from  billing  records  at  Fort  Riley.  The  electrical  power  is  provided  by 
the  Western  Resources,  Inc.  utility  company. 

Table  2-3  below  presents  the  historical  data  for  FY94  electrical  energy  consumption  and 
electrical  demand  metered  at  the  substations  ANZIO  and  IRWIN. 


Table  2-3.  Historical  Data  for  Electrical  Consumption 


FY94 

Electrical 

Demand 

(kW) 

Electrical 
Demand  Cost 
($) 

Electrical 

Consumption 

(kWh) 

Electrical 

Cost 

($)’ 

Oct-93 

23,799 

119,643 

11,661,143 

502,124 

Nov-93 

29,089 

119,396 

12,536,771 

528,972 

Dec-93 

25,479 

119,396 

14,417,197 

582,900 

Jan-94 

28,540 

119,396 

14,355,290 

581,164 

121,548 

13,342,753 

555,176 

Mar-94 

23,364 

119,396 

12,487,960 

527,369 

24,630 

119,396 

11,933,772 

510,330 

124,219 

12,540,938 

534,752 

Jim-94 

35,469 

137,619 

16,953,600 

681,157 

Jul-94 

35,750 

138,670 

16,754,188 

676,880 

35,489 

134,668 

17,613,148 

700,116 

33,945 

131,703 

14,756,495 

609,992 

1  Totals 

358,663 

1,505,050 

169,353,256 

6,990,930 

Electrical  Demand  Unit  Cost  is  calculated  using  a  demand  limiting 
computer  spreadsheet  provided  by  the  Fort  Riley  Public 
Works  Energy  Branch. 

Electrical  Energy 

Unit  Cost  $0.0413  /  kWh 

w/  Demand  $12.10  /  MBtu 

Electrical  Energy 

Unit  Cost  $0.0322 /kWh 

w/o  Demand  $9.44  /  MBtu 

1.  Cost  for  kWh  includes  kW  cost. 


2.3.2  Natural  Gas 


Historical  data  for  natural  gas  consumption  was  obtained  from  billing  records  at  Fort  Riley. 
Table  2-4  presents  the  natural  gas  consumption  and  cost  data  for  FY94. 


Table  2-4.  Historical  Data  for  Natural  Gas  Consumption 


FY  94 

Natural  Gas 
Consumption 
(MBtu) 

Natural  Gas 
Unit  Price 

Total 

Natural  Gas  Cost 

Oct  93 

70,695 

$3.88 

$274,297 

Nov  93 

150,142 

$612,579 

Dec  93 

186,439 

$4.54 

$846,433 

Jan  94 

233,073 

$4.19 

$976,576 

Feb  94 

199,962 

$4.37 

$873,834 

Mar  94 

130,497 

$4.38 

$571,577 

Apr  94 

85,400 

$3.96 

$338,184 

May  94 

36,474 

$3.98 

$145,167 

Jun  94 

39,047 

$3.18 

$124,170 

Jul  94 

39,483 

$3.32 

$131,084 

Aug  94 

37,667 

$3.24 

$122,041 

Sep  94 

35,304 

$3.06 

$108,030 

Totals 

1,244,183 

$5,123,971 

Unit  Cost  of  NG  $4.12  /  MBtu 
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3.  FIELD  SURVEY  OF  HVAC  SYSTEMS 


3.1  GENERAL 

A  field  survey  was  conducted  on  70  buildings  for  the  purpose  of  upgrading  the  existing 
HVAC  systems.  The  typical  HVAC  systems  included  in  the  field  survey  are  listed  below: 

•  Air  Handling  Units 

•  Fan  Coil  Units 

•  Unit  Heaters 

•  Heat  Pumps 

•  Window  Air  Conditioners 

•  Water  Chillers 

•  Cooling  Towers 

•  Air  Cooled  Condensing  Units 

•  Steam  Boilers 

•  HW  Boilers 

•  Steam-to-HW  Converters 

•  HW  and  CW  Pumps 

Field  survey  forms  were  used  to  record  the  existing  conditions  of  the  HVAC  systems.  The 
field  survey  forms  are  presented  in  Volume  n  of  this  report. 


3.2  OVERVIEW  OF  FIELD  SURVEY  OBSERVATIONS 
3.2.1  Typical  HVAC  System  Components  for  Repair 

A  vital  part  of  the  field  survey  included  the  HVAC  system  components  for  repair.  HVAC 
system  components  were  visually  inspected  for  damage,  missing  parts,  and  functionality. 
HVAC  system  components  for  repair  were  recorded  on  the  field  survey  forms.  Some  of  the 
typical  HVAC  system  components  for  repair  are  described  below. 

Some  air  handling  units  were  observed  to  have  the  following  components  in  need  of  repair: 

•  Damper  actuators  -  missing  or  linkages  disconnected. 

•  Fan  Motors  -  noisy  bearings. 

•  Fans  -  noisy  bearings. 

•  Control  valves  -  actuators  dismantled  or  leak;  valve  bodies  extremely  rusted. 

The  HVAC  system  components  on  chillers,  air  cooled  condensing  units,  cooling  towers, 
boilers,  and  converters  were  observed  to  be  generally  in  fair  condition. 


3-1 


Some  pumps  were  observed  to  have  the  following  components  in  need  of  repair: 

•  Motors  -  noisy  bearings. 

•  Pump  seals  -  leaky. 


)ical  HVAC  Systems  for  Replacement 


The  HVAC  systems  were  also  observed  for  possible  replacement  with  new,  more  efficient 
HVAC  systems.  Mechanical  equipment  rooms  and  building  spaces  were  observed  for 
space  requirements  and  clearances  for  installation  of  proposed  HVAC  system  replacements. 
Building  use  and  building  space  conditions  were  also  observed  as  part  of  the  field  survey 
for  proposed  HVAC  system  replacements. 


In  selecting  replacement  systems,  the  design  philosophy  was  to  identify  replacement 
HVAC  systems  which  would  result  in  reduced  maintenance  costs  and  increased  reliability, 
as  well  as  conserve  energy.  The  proposed  HVAC  systems  considered  for  replacement 
included: 


•  Replacement  of  dual  temperature  fan  coil  systems  with  VAV  systems.  The  VAV  system 
would  have  the  heating  and  cooling  coil  at  the  AHU.  Air  distribution  ductwork  would 
be  installed  with  VAV  terminal  units  to  vary  air  to  each  room.  This  system  would  result 
in  significant  maintenance  savings  as  well  as  significant  energy  savings. 

•  Replacement  of  single  zone  and  multizone  systems  with  VAV  systems  is  an  effective 
way  to  save  energy.  With  the  exception  of  controls,  VAV  is  the  only  HVAC 
replacement  option  available  for  these  systems  capable  of  saving  significant  energy.  In 
most  buildings,  fan  energy  consumption  exceeds  cooling  energy. 

•  Conversion  of  multizone  systems  to  VAV  systems.  VAV  terminal  units  would  be 
installed  on  each  of  the  zones  ductwork  in  the  MER  near  the  AHU  where  they  are  easy 
to  maintain.  The  existing  air  distribution  ductwork  is  retained.  A  VSD  on  the  supply 
fan  would  provide  significant  energy  savings. 

•  Conversion  of  dual  duct  systems  to  VAV  systems.  Dual  duct  mixing  boxes  would  be 
removed,  and  dual  duct  VAV  mixing  boxes  would  be  installed.  The  existing  air 
distribution  ductwork  is  retained.  A  VSD  on  the  supply  fan  would  provide  significant 
energy  savings. 

•  Replacement  of  HVAC  systems  requiring  100%  outside  air  with  heat  recovery  units. 
Heat  recovery  units  are  very  cost  effective  for  replacement  of  these  type  of  HVAC 
systems.  Typical  applications  include  makeup  air  units  for  kitchen  hoods  in  dining 
facilities  and  HVAC  systems  in  indoor  swimming  pools. 
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Replacement  of  single  zone  and  multizone  systems  with  high  efficiency  residential  style 
furnaces.  The  high  efficiency  residential  style  furnaces  are  often  superior  to  single  zone 
and  multizone  systems  in  terms  of  low  first  costs,  energy  efficiency,  and  size. 

Replacement  of  unit  heaters  in  maintenance  shops  with  infrared  heating  systems.  The 
infrared  heating  systems  are  superior  to  unit  heaters  in  terms  of  both  energy  efficiency 
and  thermal  comfort. 


4.  DESCRIPTION  AND  ASSESSMENT  OF  HVAC  SYSTEMS 


4.1  BUILDING  200  (ADMINISTRATION  GENERAL  PURPOSE) 

4.1.1  HVAC  System  Existing  Conditions 

Building  200  is  a  60,690  sq  ft,  two-story  building  with  a  conditioned  basement.  It  was 
constructed  during  the  early  1900s  and  has  sandstone  block  foimdations  and  walls.  This 
building  has  a  variety  of  administrative  offices,  an  auditorium,  and  a  computer  operations 
center.  The  building  is  served  by  water  source  heat  pumps  that  provide  heating  and 
cooling  throughout  (except  the  computer  operations  center  which  has  a  separate  HVAC 
system). 

The  water  source  heat  pump  system  was  installed  in  1986.  The  main  components  in  this 
system  are  heat  pumps  (console  type  heat  pumps  located  along  walls  and  below  windows 
or  horizontal  type  heat  pumps  located  above  ceilings),  condenser  water  circulating  pumps, 
a  cooling  tower,  10  thermal  energy  storage  tanks,  a  flat  plate  heat  exchanger,  and  two  steam 
boilers.  The  condenser  water  is  a  mixture  of  15%  propylene  glycol  and  85%  water.  The 
cooling  tower  is  a  closed  circuit  cooling  tower. 

The  water  source  heat  pump  system  components  are  in  good  condition,  although  the  heat 
pumps  have  had  a  tendency  to  burn  out  compressors.  A  number  of  problems  have  plagued 
the  system  operation  from  the  time  it  was  installed.  The  problems  encoimtered  with  the 
water  source  heat  pump  system  include  the  following: 

•  The  heat  pumps  have  leakage  problems. 

•  The  heat  pumps  have  compressor  burn  out  problems.  This  is  due  to  continous 
operation  and  system  control,  as  people  have  the  thermostat  controls  set  on  full  cool 
or  full  heat.  Ft.  Riley  maintenance  personnel  have  observed  open  windows  near 
heat  pumps  operating  in  the  full  heating  or  full  cooling  mode. 

•  The  console  type  heat  pumps  have  been  used  for  shelves  to  store  books  and  papers, 
or  have  desks  or  cabinets  in  front  of  them  blocking  access.  This  misuse  of  the  heat 
pumps  has  caused  air  flow  blockage  resulting  in  icing  of  coils  and  inefficient 
operation. 

•  The  horizontal  type  heat  pumps  above  ceilings  are  difficult  to  maintain.  On  these 
type  of  heat  pumps,  access  to  the  unit  is  gained  by  sliding  the  cover  off  vertically. 
The  heat  pump  must  therefore  to  be  removed  from  the  ceiling  space  to  perform 
routine  maintenance  . 

•  The  heat  pumps  shutdown  when  the  condenser  water  temperature  rises  above  85°F 
or  drops  below  65°F.  The  condenser  water  must  be  stabilized  between  these 
temperatures  before  the  heat  pumps  can  be  reset.  This  building  has  approximately 


133  heat  pumps  which  would  need  to  be  reset  if  the  condenser  water  temperature 
rises  above  or  drops  below  the  system  temperature  setpoints. 

•  The  condenser  water  system  piping  has  developed  many  leaks.  Part  of  the  problem 
is  that  the  copper  pipe  fittings  were  joined  together  with  soft  solder.  Over  time  the 
fittings  have  begun  to  leak,  and  some  have  completely  blown  apart  causing  a 
tremendous  repair  effort.  Large  amoimts  of  the  propylene-water  mixture  have  been 
lost,  requiring  the  system  to  be  refilled.  Replacement  cost  of  the  propylene-water 
mixture  is  very  expensive. 

•  The  cooling  towers  did  not  receive  proper  chemical  treatment  during  the  first  year  in 
service.  The  chemical  treatment  was  provided  imder  warranty  by  the  installation 
contractor.  A  build  up  of  scale  occurred  inside  the  cooling  towers.  As  a  result,  the 
piping,  valves,  and  spray  nozzles  were  plugged  with  scale.  Maintenance  has  been 
done  since  then  to  clean  out  some  of  the  built-up  scale. 

4.1.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  were  observed  to  be  in  good  condition  and  operating  at  the 
time  of  the  field  survey. 


4.1.3  Proposed  HVAC  System  Replacement 

The  existing  heat  pump  system  was  installed  9  years  ago,  and  was  not  considered  for  a 
replacement  HVAC  system. 


4.1.4  Recommendations 

The  problems  associated  with  the  water  source  heat  pump  system  can  be  grouped  into 
three  categories: 

•  Misuse  of  the  water  source  heat  pumps  by  building  users. 

•  Intensive  maintenance  required  for  water  source  heat  pump  system  operation. 

•  Lack  of  system  controls  to  maintain  proper  water  source  heat  pump  system 
operation. 

The  water  source  heat  pump  system  problems  could  be  alleviated  by  implementing  the 
following: 

•  Provide  building  user  training  for  heat  pump  operation. 


•  Continue  regular  maintenance  and  replace  failed  heat  pumps  with  quality  heat 
pumps. 

•  Install  DDC  system  controls  to  monitor  water  source  heat  pump  system  operation 
and  water  source  temperature,  and  provide  alarms  to  indicate  when  the  system 
shuts  down  or  when  the  water  source  temperaure  is  out  of  proper  range. 
Additionally,  automatic  control  valves  could  be  installed  at  strategic  locations  on  the 
condenser  water  piping.  If  a  break  occurs  in  the  condenser  water  piping  system,  the 
control  valves  would  close  automatically  and  retain  most  of  the  propylene-water 
mixture. 

The  water  source  heat  pump  system  is  being  evaluated  to  be  upgraded  with  DDC  controls 
as  part  of  the  installation  of  a  UMCS. 


4.2  BUILDING  222  (ADMINISTRATION  GENERAL  PURPOSE) 


4.2.1  HVAC  System  Existing  Conditions 

Building  222  is  a  18,854  sq  ft,  building.  The  majority  of  the  building  is  a  single  story.  The 
north  end  of  the  building  has  two  stories  which  contain  first  and  second  floor 
administration  offices.  It  was  constructed  during  the  early  1900s  and  has  sandstone  block 
foundations  and  walls.  This  building  has  administrative  offices,  a  Class  Six  liquor  store,  a 
training  center  (currently  vacant),  a  cold  storage,  and  a  dry  storage. 

The  following  table  describes  the  HVAC  equipment  serving  Building  222. 


HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

AHU-1 

sz 

SZ  AHU  serves  Class  Six  liquor 
store  and  training  center 

Poor  condition  -  inoperable 
OA/RA  damper  actuator 

CH-1 

Reciprocating  w/ 

Air  Cooled  Cond. 

30  Ton  packaged  air-cooled 
water  chiller  serves  AHU-1 

Good  condition 

WAC-1  Thru 
WAC-9 

Window  Air- 
Conditioners 

9  WACs  provide  cooling  for  the 
administrative  offices  (1st  &  2nd 
floors,  north  end) 

Fair  condition 

RAD-1 

Finned  Tube 
Baseboard 

Radiation 

Perimeter  radiation  provides 
heating  for  the  administrative 
offices  (1st  &  2nd  floors,  north 
end) 

Fair  condition 

BLR-1 

HW  Boiler 

350,000  BTUH  (output)  Boiler 
serves  AHU-1  and  RAD-1 
perimeter  radiation 

Fair  condition 

4.2.2  HVAC  System  Components  for  Repair 


The  HVAC  system  components  were  observed  to  be  generally  in  fair  condition.  The  HVAC 
system  component  in  need  of  immediate  repair  is  listed  in  the  following  table,  with  the 
repair  cost. 


HVAC  System 
No. 

HVAC  System  Type 

Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

AHU-1 

Single  Zone  AHU 

OA/RA  damper  actuator  inoperable  - 
replace.  0/VRA  dampers  are  in  a  fixed 
position:  OA  -  0%;  RA  - 100%. 

223 
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4.2.3  Proposed  HVAC  System  Replacement 


The  window  AC  units  serving  the  administration  offices  were  considered  for  a  HVAC 
system  replacement. 

The  energy  savings  and  economic  analyses  for  window  AC  units  replacement  in  Buildings 
7178  and  7243  wereevaluated  previously.  For  both  buildings,  the  replacements  of  window 
AC  units  were  not  economically  feasible.  The  window  AC  units  would  not  likely  be 
economically  feasible  for  HVAC  system  replacement  in  Building  222  also. 

The  SZ  AHU  is  was  considered  for  replacement  with  a  VAV  AHU.  The  VAV  AHU  would 
have  two  zones,  one  for  the  liquor  store  and  one  for  the  training  center.  The  following 
equipment  and  materials  are  included  in  the  proposed  HVAC  system  replacement: 

•  VAV  AHU  with  VSD  will  replace  the  SZ  AHU. 

•  VAV  terminal  units  with  reheat  coils  will  be  installed  on  the  zone  supply  air  ducts. 

•  Thermostats  will  be  installed  in  each  zone;  the  thermostats  will  reset  the  VAV 
terminal  unit  controllers  that  vary  the  supply  air  to  the  zones. 

•  Existing  ductwork  will  be  modified  to  serve  the  two  zones,  the  liquor  store  and  the 
training  center. 

Method  of  Analysis 

The  EZDOE  computer  model  for  Building  222  was  used  to  evaluate  energy  savings  for  the 
proposed  HVAC  system  replacement. 

The  analysis  proceeded  as  follows: 

•  The  computer  model  for  Building  222  was  used  as  the  baseline  computer  model. 

•  The  baseline  computer  model  was  modified  to  include  the  HVAC  replacement 
system  -  the  VAV  AHU  with  a  VSD.  The  VSD  controls  were  set  to  vary  the  supply 
air  volume  down  to  20%.  The  modified  baseline  is  the  ECO  model. 

•  The  ECO  model  energy  use  was  subtracted  from  the  baseline  energy  use  to  find  the 
energy  savings  for  natural  gas  and  electricity. 

•  A  construction  cost  was  developed  for  the  proposed  HVAC  system  replacement. 


•  The  energy  savings  and  the  construction  cost  were  entered  into  a  LCCA  worksheet. 
Additional  information  entered  into  the  LCCA  worksheet  included  the  following: 

-  Economic  life  is  20  years. 

-  Avoided  cost  of  existing  system  replacement  was  included  as  a  non-recurring 
fifth  year  cost. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  are 
included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following  table. 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

260 

Annual  Electric  Demand  Savings  ($) 

809 

Annual  Natural  Gas  Savings  (MBtu) 

_  (127) 

Total  Annual  Energy  Cost  Savings 

$3,431 

Investment  Cost 

$31,811 

Annual  Maintenance  Cost  Savings 

$0 

Non-recurring  Cost  Savings 

$14,214 

Savings-to-Investment  Ratio  (SIR) 

2.03 

Simple  Payback  (yrs) 

7.68 

4.2.4  Recommendations 


The  proposed  HVAC  system  replacement  is  recommended. 


4.3  BUILDING  302  (FINANCIAL  ADMINISTRATION) 


4.3.1  HVAC  System  Existing  Conditions 

Building  302  is  a  16,138  sq  ft,  two-story  building  with  an  attic  space.  It  was  constructed 
during  the  early  1900s  and  has  sandstone  block  foundations  and  walls.  This  building  has 
administrative  offices  on  the  first  and  second  floors.  The  attic  space  is  used  for  storing 
supplies  and  has  heating  only. 

The  following  table  describes  the  HVAC  equipment,  serving  Building  302. 


HVAC  System 
No. 

HVAC  System 
Type 

Description  of  HVAC  System 

Existing  Condition 

AHU-1 

VAV  w/  Reheat 

AHU  serves  entire  building, 
except  for  area  served  by  AHU- 
2 

Fair  condition,  except  for 
noisy  fan  bearing. 

AHU-2 

SZ 

AHU  serves  an  office  /  storage 
room  (14’  x  25’)  on  the  1st  floor. 
Originally  used  for  a  computer 
room. 

Fair  condition 

ACCU-1 

Air  Cooled 
Condensing  Unit 

25  Ton  ACCU  serves  AHU-1  DX 
coil 

Good  condition 

ACCU-2 

Air  Cooled 
Condensing  Unit 

Small  ACCU  serves  AHU-2  DX 
coil 

Good  condition 

UH-1  thru  UH-4 

HW  Unit  Heaters 

UH-1  through  UH-4  serve  the 

attic  storage/supply  area 

Good  condition 

BLR-1 

HW  Boiler 

600,000  BTUH  (output)  Boiler 
serves  AHU-1 ,  AHU-2  and  UHs 

Fair  condition 

4.3.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  were  observed  to  be  generally  in  fair  condition.  The  HVAC 
system  component  in  need  of  immediate  repair  is  listed  in  the  following  table,  with  the 
repair  cost. 


HVAC  System 
No. 

HVAC  System  Type 

Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

AHU-1 

VAV  w/  Reheat 

Fan  bearing  near  fan  pulley  is  noisy; 
replace  both  fan  bearings 

91 
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4.3.3  Proposed  HVAC  System  Replacement 


The  HVAC  systems  in  building  302  are  not  recommended  for  replacement.  Their  existing 
condition  is  fair  to  good.  The  VAV  w/  Reheat  AHU  is  an  efficient  system  and  should  not 
be  replaced. 


4.3.4  Recommendations 

The  HVAC  system  component  for  repair  is  recommended. 


4.4  BUILDING  313  (CIVIL  PERSONNEL  ADMINISTRATION) 


4.4.1  HVAC  System  Existing  Conditions 

Building  313  is  a  6,222  sq  ft,  one-story  building  constructed  with  face  brick  and  concrete 
block.  It  is  an  administrative  office  building.  The  following  table  describes  the  HVAC 
equipment,  serving  Building  313. 


HVAC  System 
No. 

HVAC  System 
Type 

Description  of  HVAC  System 

Existing  Condition 

AHU-1 

SZ  w/  Duct 

Furnance 

SZ  AHU  with  Duct  Furnance  and 
DX  cooling  coil  serves  entire 
building 

Fair  condition 

ACCU-1 

Air  Cooled 
Condensing  Unit 

12  Ton  ACCU  serves  AHU-1  DX 
coil 

Poor  condition  -  condenser 
coil  fins  are  damaged 

4.4.2  HVAC  System  Components  for  Repair 

The  SZ  HVAC  system  components  were  observed  to  be  generally  in  fair  condition.  The 
HVAC  system  component  in  need  of  immediate  repair  is  listed  in  the  following  table,  with 
the  repair  cost. 


HVAC  System 
No. 

HVAC  System  Type 

Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

ACCU-1 

Air  Cooled 
Condensing  Unit 

ACCU  condenser  coil  fins  are  damaged; 
clean  and  repair  coil  fins,  provide 
protective  screen  over  coil  fins 

797 

4.4.3  Proposed  HVAC  System  Replacement 

The  HVAC  system  serving  building  313  is  not  recommended  for  replacement. 


4.4.4  Recommendations 


The  HVAC  system  component  for  repair  is  recommended. 
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4.5  BUILDING  500  (POST  HEADQUARTERS) 


4.5.1  HVAC  System  Existing  Conditions 

Building  500  is  a  65,450  sq  ft,  three-story  building  with  a  conditioned  basement.  It  was 
constructed  during  the  early  1900s  and  has  sandstone  block  foundations  and  walls.  The 
building  has  administrative  offices  throughout,  with  a  small  video  communications  center. 
The  building  is  served  by  water  source  heat  pumps  that  provide  heating  and  cooling 
throughout  (except  the  video  communications  center  which  has  a  separate  HVAC  system). 

The  heat  pump  system  description  is  similar  to  Building  200.  The  problems  encountered 
with  this  system  are  also  similar  to  Building  200.  See  Section  4.1.1  for  detailed  information 
on  the  heat  pump  system  existing  conditions. 


4.5.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  were  observed  to  be  in  good  condition  and  operating  at  the 
time  of  the  field  survey. 


4.5.3  Proposed  HVAC  System  Replacement 

The  existing  heat  pump  system  was  installed  9  years  ago,  and  was  not  considered  for  a 
replacement  HVAC  system. 


4.5.4  Recommendations 

The  problems  associated  with  the  water  source  heat  pump  system  can  be  grouped  into 
three  categories: 

•  Misuse  of  the  water  source  heat  pumps  by  building  users. 

•  Intensive  maintenance  required  for  water  source  heat  pump  system  operation. 

•  Lack  of  system  controls  to  maintain  proper  water  source  heat  pump  system 
operation. 

The  water  source  heat  pump  system  problems  could  be  alleviated  by  implementing  the 
following: 

•  Provide  building  user  training  for  heat  pump  operation. 

•  Continue  regular  maintenance  and  replace  failed  heat  pumps  with  quality  heat 
pumps. 
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•  Install  DDC  system  controls  to  monitor  water  source  heat  pump  system  operation 
and  water  source  temperature,  and  provide  alarms  to  indicate  when  the  system 
shuts  down  or  when  the  water  source  temperature  is  out  of  proper  range. 
Additionally,  automatic  control  valves  could  be  installed  at  strategic  locations  on  the 
condenser  water  piping.  If  a  break  occurs  in  the  condenser  water  piping  system,  the 
control  valves  would  close  automatically  and  retain  most  of  the  propylene-water 
mixture. 

The  water  source  heat  pump  system  is  being  evaluated  to  be  upgraded  with  DDC  controls 
as  part  of  the  installation  of  a  UMCS. 


4.6  BUILDING  509  (ADMINISTRATION  GENERAL  PURPOSE) 


4.6.1  HVAC  System  Existing  Conditions 

Building  509  is  a  10,110  sq  ft,  two-story  building  with  a  conditioned  basement.  It  was 
constructed  during  the  early  1900s  and  has  sandstone  block  foundations  and  walls.  The 
building  has  administrative  offices  throughout,  and  is  served  by  water  source  heat  pumps 
that  provide  heating  and  cooling. 

The  heat  pump  system  description  is  similar  to  Building  200.  The  problems  encountered 
with  this  system  are  also  similar  to  Building  200.  See  Section  4.1.1  for  detailed  information 
on  the  heat  pump  system  existing  conditions. 


4.6.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  were  observed  to  be  in  good  condition  and  operating  at  the 
time  of  the  field  survey. 


4.6.3  Proposed  HVAC  System  Replacement 

The  existing  heat  pump  system  was  installed  9  years  ago,  and  was  not  considered  for  a 
replacement  HVAC  system. 


4.6.4  Recommendations 

The  problems  associated  with  the  water  source  heat  pump  system  can  be  grouped  into 
three  categories: 

•  Misuse  of  the  water  source  heat  pumps  by  building  users. 

•  Intensive  maintenance  required  for  water  source  heat  pump  system  operation. 

•  Lack  of  system  controls  to  maintain  proper  water  source  heat  pump  system 
operation. 

The  water  source  heat  pump  system  problems  could  be  alleviated  by  implementing  the 
following: 

•  Provide  building  user  training  for  heat  pump  operation. 

•  Continue  regular  maintenance  and  replace  failed  heat  pumps  with  quality  heat 
pumps. 
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•  Install  DDC  system  controls  to  monitor  water  source  heat  pump  system  operation 
and  water  source  temperature,  and  provide  alarms  to  indicate  when  the  system 
shuts  down  or  when  the  water  source  temperature  is  out  of  proper  range. 
Additionally,  automatic  control  valves  could  be  installed  at  strategic  locations  on  the 
condenser  water  piping.  If  a  break  occurs  in  the  condenser  water  piping  system,  the 
control  valves  would  close  automatically  and  retain  most  of  the  propylene-water 
mixture. 

The  water  source  heat  pump  system  is  being  evaluated  to  be  upgraded  with  DDC  controls 
as  part  of  the  installation  of  a  UMCS. 


4.7  BUILDING  5000  (FIRE  STATION) 


4.7.1  HVAC  System  Existing  Conditions 

Building  5000  is  a  8,400  sq  ft,  one-story  building  constructed  in  1975.  A  new  2,720  sq  ft 
addition  is  currently  being  built.  The  new  addition  will  facilitate  the  handling  of  hazardous 
materials.  This  study  is  concerned  only  with  the  upgrade  of  HVAC  systems  in  the  original 
building.  The  original  building  is  divided  into  two  fimctional  areas,  an  administrative 
office/living  quarters  area  (4,600  sq  ft)  and  a  vehicle  maintenance  bay  area  (3,800  sq  ft). 

The  following  table  describes  the  HVAC  equipment,  serving  Building  5000. 


HVAC  System 
No. 

HVAC  System 
Type 

Description  of  HVAC  System 

Existing  Condition 

AHU-1 

MZ 

5  zone  MZ  serves  the  admin, 
office/living  quarters  area;  4,155 
cfm  at  5  hp 

Fair  condition 

AHU-2 

H&V 

H&V  serves  the  vehicle 
maintenance  bay;  3,840  cfm  at 

1.5  hp 

Fair  condition 

RAD-1 

Infrared  Radiant 
Heater  (qas-fired) 

Two  IR  heaters  serve  the 
vehicle  maintenance  bay. 

Good  condition 

ACCU-1 

Air  Cooled 
Condensing  Unit 

10  Ton  ACCU  serves  AHU-1  DX 
coil 

Poor  condition  (per 
interview  with  maintenance 
personnel) 

BLR-1 

HW  Boiler 

600,000  BTUH  (output)  Boiler 
serves  AHU-1  and  AHU-2 

Poor  condition  -  rust  and 
corrosion,  leaky 

HWP-1 

HW  pump 

1/6  hp  pump  serves  BLR-1 , 
AHU-1,  and  AHU-2 

Fair  condition 

4.7.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  were  observed  to  be  generally  in  fair  condition. 

The  chiller,  although  appearing  to  be  in  fair  condition,  has  had  mechanical  problems.  An 
interview  with  maintenance  personnel  revealed  that  the  original  ACCU  (15  ton  capacity) 
was  replaced  with  the  current  ACCU  (10  ton  capacity).  The  10  ton  ACCU  runs 
continuously  during  peak  cooling  load  conditions  and  appears  to  be  undersized.  The 
increased  rim  time  hours  for  the  ACCU  have  increased  the  amount  of  maintenance  and 
repair  generally  required  for  this  type  of  equipment.  The  ACCU  is  recommended  for 
replacement,  not  repair. 

The  boiler  has  leaky  front  and  rear  head  plates.  The  leaking  has  caused  rust  and  corrosion 
on  the  boiler  steel  jacket.  Boiler  replacement,  not  repair,  is  recommended  due  to  the  boiler 
age,  overall  condition,  and  interview  with  maintenance  personnel. 
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4.7.3  Proposed  HVAC  System  Replacement 


The  ACCU,  HW  boiler,  and  MZ  AHU  serving  Building  5000  were  considered  for 
replacement. 

The  MZ  AHU  will  be  replaced  with  three  furnace-air  conditioning  units  with  DX  cooling 
coils.  The  supply  air  ductwork  will  be  modified  to  serve  three  zones  instead  of  the  existing 
five  zones.  The  new  zones  will  include: 

•  Zone  1  -  Exterior  perimeter  zone  along  the  south  wall  and  half  of  west  wall  (Office 
area  and  bedroom  area). 

•  Zone  2  -  Exterior  perimeter  zone  along  the  north  wall  and  half  of  west  wall 
(Day room  and  kitchen  area). 

•  Zone  3  -  Interior  zone  (Communications  center,  laboratory-storage  area,  and  toilets). 

The  existing  ACCU  will  be  replaced  with  three  ACCUs  each  serving  the  furnace-air 
conditioning  units.  ACCU-1  (serving  Zone  1)  will  have  a  capacity  of  5  tons.  ACCU-2 
(serving  Zone  2)  will  have  a  capacity  of  6  tons.  ACCU-3  (serving  Zone  3)  will  have  a 
capacity  of  4  tons. 

The  existing  boiler  will  be  replaced  with  a  small  modular  boiler  and  will  serve  the  H&V 
Unit  only.  The  new  boiler  will  have  a  output  capacity  of  325,000  Btuh  and  a  minimum 
efficiency  of  85%.  The  HW  pump  will  be  down-sized,  and  pump  motor  will  be 
approximately  1/3  hp. 

The  H&V  Unit  serving  the  vehicle  maintenance  bay  was  not  considered  for  replacement. 
The  vehicle  maintenance  bay  is  heated  by  gas-fired  IR  heaters  also,  and  the  H&V  Unit  is 
used  intermittently. 

Method  of  Analysis 

The  approach  used  for  calculating  energy  savings  included  using  the  EZDOE  computer 
program  to  simulate  the  area  of  Building  5000  served  by  the  MZ  AHU.  The  analysis 
proceeded  as  follows: 

•  A  baseline  computer  model  was  developed  for  the  area  of  Building  5000  served  by 
the  MZ  AHU.  The  area  was  divided  into  three  zones,  two  perimeter  zones  and  one 
interior  zone. 

•  The  baseline  computer  model  was  modified  to  include  the  HVAC  replacement 
system  -  the  furnace  air  conditioning  systems.  The  modified  baseline  is  the  ECO 
model.  The  ECO  model  included  additional  modifications  as  follows: 

-  The  MZ  AHU  (4,155  cfm,  233,300  Btuh  heating  coil,  and  120,000  Btuh  cooling 
coil)  was  replaced  with  three  furnace  air  conditioners,  each  serving  one  of 
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three  zones;  Zone  1  -  2,300  cfm,  80,000  Btuh  furnace,  and  60,000  Btuh  DX  coil; 
Zone  2  -  2,900  cfm,  100,000  Btuh  furnace,  and  72,000  Btuh  DX  coil;  and  Zone  3 
-  1,700  cfm,  60,000  Btuh  furnace,  and  48,000  Btuh  DX  coil. 

-  Combustion  efficiencies  for  the  pulse-combustion  type  furnaces  were  input  at 
94%. 


-  The  MZ  AHU  design  OA  of  1,450  cfm  was  reduced  to  a  total  OA  quantity  of 
525  cfm  for  all  three  furnace  air  conditioners  (200  cfm  for  Zone  1;  150  cfm  for 
Zone  2;  and  175  cfm  for  Zone  3).  Total  occupancy  for  all  zones  is 
approximately  15  people. 

-  Combustion  efficiencies  for  a  smaller  HW  boiler  were  input  at  85%. 

•  The  ECO  model  energy  use  was  subtracted  from  the  baseline  energy  use  to  find  the 
energy  savings  for  natural  gas  and  electricity. 

•  A  construction  cost  was  developed  for  the  proposed  HVAC  system  replacement. 

•  The  energy  savings  and  the  construction  cost  were  entered  into  a  LCCA  worksheet. 
Additional  information  entered  into  the  LCCA  worksheet  included  the  following: 

-  Economic  life  is  20  years. 

-  Annual  maintenance  costs  were  calculated  using  estimated  labor  hours  and 
materials. 

-  Avoided  cost  of  existing  system  replacement  was  included  as  a  non-recurring 
fifth  year  cost. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacements 
are  included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following 
table. 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (kWh) 

82 

Annual  Electric  Demand  Savings  ($) 

(47) 

Annual  Natural  Gas  Savings  (MBtu) 

196 

Total  Annual  Energy  Cost  Savings 

$1,752 

Investment  Cost 

$41 ,284 

Annual  Maintenance  Cost  Savings 

$652 

Non-recurring  Cost  Savings 

$72,986 

Savings-to-Investment  Ratio  (SIR) 

2.48 

6.82 

4.7.4  Recommendations 


The  proposed  HVAC  system  replacement  is  recommended. 
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4.8  BUILDING  7178  (VEHICLE  MAINTENANCE  ADMINISTRATION) 

4.8.1  HVAC  System  Existing  Conditions 

Building  7178  is  a  2,480  sq  ft,  one-story,  single  room  building.  The  building  was  built  in  the 
mid-1970s,  using  concrete  block  construction.  The  building  has  an  administrative  office 
area  and  a  work  bench  area,  all  in  one  open  room  without  dividing  walls. 

The  following  table  describes  the  HVAC  equipment,  serving  Building  7178. 


HVAC  System 
No. 

HVAC  System 
Type 

Description  of  HVAC  System 

Existing  Condition 

UH-1 

Gas-fired  Unit 

Heater 

Gas-fired  UH  provides  heating 
for  the  northside  of  the  building. 

Good  condition 

UH-1 

Gas-fired  Unit 

Heater 

Gas-fired  UH  provides  heating 
for  the  southside  of  the  building. 

Good  condition 

WAC-1 ,  WAC-2, 
WAC-3 

Window  Air 
Conditioning  Unit 

Three  WACs  sen/e  the  entire 
building;  they  are  mounted  in  the 
south  wall  window  openings  (250 
cfm  each) 

Fair  condition 

4.8.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  were  observed  to  be  in  fair  to  good  condition  and  are  not  in 
need  of  repair. 


4.8.3  Proposed  HVAC  System  Replacement 


The  three  WACs  serving  Building  7178  were  considered  for  replacement.  The  WACs  will 
be  replaced  with  a  cooling-only  SZ  AHU  with  DX  coil.  The  SZ  AHU  will  be  installed 
(ceiling-mounted)  at  the  center  of  south  wall.  A  supply  air  ductwork  will  be  run  straight 
out  from  the  SZ  AHU  at  the  center  of  the  building.  Supply  grilles  will  be  connected  directly 
to  the  supply  air  ductwork.  An  ACCU  will  be  installed  on  the  roof  directly  above  the  SZ 
AHU. 


Method  of  Anah 


The  approach  used  for  calculating  energy  savings  included  using  a  computer  program  to 
simulate  a  typical  building.  The  EZDOE  computer  model  for  Building  7243  HVAC  system 
replacement  was  used  to  evaluate  the  energy  savings.  The  HVAC  system  replacement  for 
Building  7178  is  similar  to  Building  7243.  The  energy  savings  from  Building  7243  were 
prorated  on  a  square  foot  basis  to  Building  7178. 
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The  analysis  proceeded  as  follows: 


•  A  construction  cost  was  developed  for  the  proposed  HVAC  system  replacement. 

•  The  energy  savings  and  the  construction  cost  were  entered  into  a  LCCA  worksheet. 
Additional  information  entered  into  the  LCCA  worksheet  included  the  following: 

-  Economic  life  is  20  years. 

-  Annual  maintenance  costs  were  calculated  using  estimated  labor  hours  and 
materials. 

-  Avoided  cost  of  existing  system  replacement  was  included  as  a  non-recurring 
fifth  year  cost. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  are 
included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following  table. 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

52 

Annual  Electric  Demand  Savings  ($) 

826 

Annual  Natural  Gas  Savings  (MBtu) 

0 

Total  Annual  Energy  Cost  Savings 

$1 ,454 

Investment  Cost 

$12,511 

Annual  Maintenance  Cost  Savings 

($141) 

Non-recurring  Cost  Savings 

$4,071 

Savings-to-Investment  Ratio  (SIR) 

1.89 

Simple  Payback  (yrs) 

8.25 

4.8.4  Recommendations 


The  proposed  HVAC  system  replacement  is  not  recommended. 


4.9  BUILDING  7636  (REGIMENTAL  HEADQUARTERS) 


4.9.1  HVAC  System  Existing  Conditions 

Building  7636  is  a  9,850  sq  ft,  two-story  building  with  a  conditioned  basement.  The 
building  was  built  in  the  mid-1970's,  constructed  of  face  brick  and  concrete  block.  The 
building  has  administrative  offices  throughout,  with  a  corvference  room  in  the  basement. 

The  following  table  describes  the  HVAC  equipment  serving  Building  7636. 


HVAC  System 
No. 

HVAC  System 
Type 

Description  of  HVAC  System 

Existing  Condition 

FC-1  through 
FC-25 

Fan  Coil  Unit 

Dual  temperature  FCs  provide 
heating  and  cooling.  FCs  are 
located  along  the  building 
perimeter  on  the  basement,  1  st, 
and  2nd  floors. 

Fair  condition 

AHU-1 

SZ 

SZ  AHU  with  combination 
heating/cooling  coil  provides 
fresh  air  to  the  interior  zones  of 
the  building  on  the  basement, 

1st,  and  2nd  floors 

Fair  condition 

RAD-1 

Finned  tube 
baseboard  radiation 

Finned  tube  baseboard  radiation 
provides  heat  to  entry  ways, 
stairwells,  and  a  storage  area  in 
the  basement 

Fair  condition 

BLR-1 

HW  Boiler 

360,000  BTUH  (output)  boiler 
serves  FCs,  AHU-1,  and  RAD-1. 
2-1/2”  HW  temperature  control 
valve  (3-way)  is  leaking,  has 
corroded  actuator. 

Fair  condition 

3-way  Control  Valve  -  poor 
condition 

HWP-1 

HW  Pump 

3/4  hp  HW  pump  serves  finned 
tube  baseboard  radiation 
system. 

HW  pump  -  fair  condition 

CH-1 

Reciprocating  w/ 

Air  Cooled  Cond. 

Chiller  serves  the  FCs  and  AHU- 
1 

Fair  condition 

CWP-1 

CW  Pump 

5  hp  CW  pump  sen/es  the  FCs 
and  AHU-1 

Fair  condition 

4.9.2  HVAC  System  Components  for  Repair 


The  HVAC  system  components  were  observed  to  be  in  fair  condition.  The  HVAC  system 
component  in  need  of  immediate  repair  is  listed  in  the  following  table,  with  the  repair  cost. 
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HVAC  System 
No. 

HVAC  System  Type 

Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

BLR-1 

HW  Boiler 

3-way  control  valve  on  the  HW  system  is 
disabled;  replace  2-1/2"  three-way  control 
valve 

1,050 

4.9.3  Proposed  HVAC  System  Replacement 

The  HVAC  systems  in  Building  7636  are  not  recommended  for  replacement. 

4.9.4  Recommendations 


The  HVAC  system  component  for  repair  is  recommended. 


4.10  BUILDING  8056  (DET  DAY  ROOM) 


4.10.1  HVAC  System  Existing  Conditions 

Building  8056  is  a  2,100  sq  ft,  one-story  building.  The  building  was  constructed  in  the  mid- 
1970's  using  face  brick  and  concrete  block.  The  building  has  two  small  administration 
offices,  a  mail  distribution  area,  a  game  room,  a  televison  viewing  room,  two  latrines,  and 
two  storage  closets. 

The  following  table  describes  the  HVAC  equipment  serving  Building  8056. 


HVAC  System 
No. 


AHU-1 


HVAC  System 
Type 

Description  of  HVAC  System 

SZ 

SZ  AHU  with  steam  heating  coil 
and  chilled  water  cooling  coil 
serves  the  entire  building  (2,770 
cfm  at  1-1/2  hp) 

Steam  condensate 
pump 

3/4  hp  condensate  pump  - 
pumps  condensate  from  SZ 

AHU  to  steam  condensate  piping 
system. 

Steam  and  Chilled 
Water 

Steam  is  provided  by  a  Central 
Boiler  Plant;  Chilled  Water  is 
provided  by  a  Central  Chiller 

Plant 

Existing  Condition 


Fair  condition 


Poor  condition  -  does  not 
operate 


4.10.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  were  observed  to  be  in  fair  to  poor  condition.  The  HVAC 
system  component  in  need  of  immediate  repair  is  listed  in  the  following  table,  with  the 
repair  cost. 


HVAC  System 
No. 


Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

3/4  hp  condensate  pump  does  not  operate; 
replace  pump  and  motor 

744 

4.10.3  Proposed  HVAC  Svstem  Replacement 


The  HVAC  system  was  not  considered  for  replacement. 
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4.10.4  Recommendations 


The  HVAC  system  component  for  repair  is  recommended. 


4.11  BUILDING  7243  (ADMINISTRATION  AND  SUPPLY) 


4.11.1  HVAC  System  Existing  Conditions 

Building  7243  is  a  17,830  sq  ft,  one-story  building.  The  original  building  (13,030  sq  ft),  built 
in  1958,  is  constructed  of  face  brick  and  concrete  block.  A  4,800  sq  ft  addition  was  added  in 
1982  using  similar  construction  materials.  The  building  is  divided  into  six  company 
administration  and  supply  units,  each  one  being  identical  except  for  the  addition. 

The  entire  original  building  is  heated  by  perimeter  radiation.  The  original  building 
administration  areas  are  cooled  by  WACs.  The  original  building  supply  areas  have 
ventilation  exhaust  fans,  and  do  not  have  cooling.  The  addition  administration  areas  are 
heated  and  cooled  by  FC  units.  The  addition  supply  area  is  heated  by  a  H&V  unit  and  a 
UH. 

The  following  table  describes  the  HVAC  equipment  serving  Building  7243. 


HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

RAD-1 

Perimeter  radiation 

Perimeter  radiation  provides 
heating  in  all  areas  of  the 
original  building 

Fair  condition 

WAC-1  through 
WAC-15 

Window  Air 
Conditioning  Unit 

Fifteen  WACs  serve  the  original 
building  administration  areas 
(three  per  area);  they  are 
mounted  in  the  north  wall 
window  openings;  approx.  250 
cfm  each 

Fair  condition 

EF-1  through 

EF-5 

Exhaust  Fan 

Five  EFs  serve  the  supply  areas 
of  the  original  building  to  provide 
ventilation  air 

Fair  condition 

FC-1  through 

FC-4 

Two-pipe  fan  coil 

Four  dual-temperature  FCs 
provide  heating  and  cooling  to 
the  addition  administration  area. 

Fair  condition 

H&V-1 

H&V  Unit 

One  H&V  Unit  provides  heating 
to  the  addition  supply  area 

Fair  condition 

UH-1 

Unit  Heater 

Unit  heater  provides  heating  in 
storage  room  of  addition  supply 
area 

Fair  condition 

BLR-1 

HW  Boiler 

850,000  BTUH  (output)  boiler 
serves  RAD-1 ,  FCs,  H&V-1 ,  and 
UH-1. 

Good  condition 

HWP-1 

HW  pump 

1/2  hp  pump  serves  RAD-1 

Good  condition 

HWP-2 

HW  pump 

1/2  hp  pump  serves  H&V-1  and 
UH-1 

Good  condition 

CWP-1 

CW  pump 

1/2  hp  pump  serves  Fes;  Central 
chiller  plant  is  the  source  of 
chilled  water  for  cooling. 

Fair  condition 

4.11.2  HVAC  System  Components  for  Repair 


The  HVAC  system  components  were  observed  to  be  in  fair  condition  and  are  not  in  need  of 
repair. 


4.11.3  Proposed  HVAC  System  Replacement 

The  fifteen  WACs  serving  the  administration  office  areas  of  the  original  building  were 
considered  to  be  replaced  with  five  SZ  AHUs  with  cooling  coils  (cooling  orJy),  each  serving 
one  of  five  zones.  The  five  zones  are  the  five  administration  areas  in  the  original  building. 
The  following  HVAC  equipment,  materials,  and  labor  will  be  included  in  the  system 
replacement: 

•  SZ  AHUs  will  be  installed  (floor-mounted)  in  the  supply  area. 

•  Supply  air  and  return  air  ductwork  will  be  installed  to  serve  the  office  areas. 

•  OA  ductwork  will  be  installed  to  provide  outside  air  to  the  SZ  AHUs. 

•  CW  supply  and  return  piping  will  be  routed  to  each  SZ  AHU. 

Method  of  Analysis 

The  approach  used  for  calculating  energy  savings  included  using  a  computer  program  to 
simulate  a  typical  building.  The  EZDOE  computer  model  for  Building  8021  was  used  to 
evaluate  energy  savings  for  the  proposed  HVAC  system  replacement.  Building  8021  is 
similar  to  Building  7243  except  for  the  HVAC  system.  The  analysis  proceeded  as  follows: 

•  The  computer  model  for  Building  8021  was  modified  to  include  the  existing  WACs 
that  provide  cooling  only;  this  model  was  used  as  the  baseline  computer  model  for 
Building  7243.  The  baseline  model  included  the  following  parameters  for  the  WACs: 

-  Cooling  EIR  is  73%; 

-  Supply  air  volume  is  3,750  cfm. 

•  The  baseline  computer  model  was  modified  to  include  the  proposed  HVAC  system 
replacement  -  SZ  AHUs.  The  OA  and  infiltration  rates  were  not  changed.  The 
modified  baseline  is  the  ECO  model.  The  ECO  model  included  additional 
modifications  as  follows: 


-  Mechanical  effeciency  is  85%; 

-  Supply  air  volume  is  5,000  cfm; 


-  Chilled  water  is  supplied  by  a  central  chiller  plant. 

•  The  ECO  model  energy  use  was  subtracted  from  the  baseline  energy  use  to  find  the 
energy  savings  for  natural  gas  and  electricity. 

•  A  construction  cost  was  developed  for  the  proposed  HVAC  system  replacement. 

•  The  energy  savings  and  the  construction  cost  were  entered  into  a  LCCA  worksheet. 
Additional  information  entered  into  the  LCCA  worksheet  included  the  following: 

-  Economic  life  is  20  years. 

-  Annual  maintenance  costs  were  calculated  using  estimated  labor  hours  and 
materials. 

-  Avoided  cost  of  existing  system  replacement  was  included  as  a  non-recurring 
fifth  year  cost. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  are 
included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following  table. 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

50 

Annual  Electric  Demand  Savings  ($) 

790 

Annual  Natural  Gas  Savings  (MBtu) 

0 

total  Annual  Energy  Cost  Savings 

$1,390 

Investment  Cost 

$43,596 

Annual  Maintenance  Cost  Savings 

($704) 

Non-recurring  Cost  Savings 

$19,638 

Savings-to-Investment  Ratio  (SIR) 

0.64 

Simple  Payback  (yrs) 

26.13 

4.11.4  Recommendations 


The  HVAC  systems  are  not  recommended  for  replacement  or  repair. 
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4.12  BUILDING  7432  (ADMINISTRATION  AND  SUPPLY) 


4.12.1  HVAC  System  Existing  Conditions 

Building  7432  is  a  23,680  sq  ft,  one-story  building.  The  building  was  built  in  1986  and  is 
constructed  of  face  brick  and  concrete  block.  The  building  is  divided  into  five  company 
administration  and  supply  units,  each  one  being  identical.  The  administration  areas  are 
heated  and  cooled  by  PCs.  The  building  supply  areas  are  heated  by  H&V  units. 

The  following  table  describes  the  HVAC  equipment  serving  Building  7432. 


HVAC  System 
No. 

HVAC  System 
Type 

Description  of  HVAC  System 

Existing  Condition 

FC-1  through 
FC-20 

Two-pipe  fan  coil 

Four  dual-temperature  FCs 
provide  heating  and  cooling  to 
each  of  the  administration  areas; 
there  are  a  total  of  20  FCs 
serving  the  building. 

Good  condition 

H&V-1 

H&V  Unit 

One  H&V  Unit  provides  heating 
to  each  of  the  supply  areas; 
there  are  a  total  of  5  H&Vs 
serving  the  building. 

Good  condition 

CH-1 

Reciprocating  w/ 

Air  Cooled  Cond. 

20  Ton  chiller  serves  FCs 

Good  condition 

BLR-1 

HW  Boiler 

895,000  BTUH  (output)  boiler 
serves  FCs  and  H&Vs 

Good  condition 

HWP-1 

HW  pump 

5  hp  pump  sen/es  BLR-1,  FCs, 
and  H&Vs 

Fair  condition 

CWP-1 

CW  pump 

3  hp  pump  serves  CH-1  and  FCs 

Good  condition 

4.12.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  were  observed  to  be  in  fair  condition  and  are  not  in  need  of 
repair. 


4.12.3  Proposed  HVAC  System  Replacement 

The  HVAC  systems  in  Building  7432  were  not  considered  for  replacement. 


4.12.4  Recommendations 


The  HVAC  system  is  not  recommended  for  repair  or  replacement. 
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4.13  BUILDING  7602  (ADMINISTRATION  AND  SUPPLY) 


4.13.1  HVAC  System  Existing  Conditions 

Building  7602  is  a  13,520  sq  ft,  one-story  building.  The  building  was  built  in  1958  and  is 
constructed  of  face  brick  and  concrete  block.  The  building  is  divided  into  five  company 
administration  and  supply  units,  each  one  being  identical. 

The  administration  areas  are  cooled  by  small  SZ  AHUs.  The  entire  building  is  heated  by 
perimeter  radiation  units.  The  following  table  describes  the  HVAC  equipment  serving 
Building  7602. 


HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

RAD-1 

Perimeter  radiation 

Perimeter  radiation  provides 
heating  in  all  areas  of  the 
building 

Fair  condition 

AHU-1  through 
AHU-5 

SZ 

Five  SZ  AHUs  with  cooling  coils 
serve  the  administration  office 
areas  of  the  building  (940  cfm  at 
1/2  hp) 

Poor  condition  -  cooling 
coils  and  piping  at  coils  are 
damaged  and  leaking 

CH-1 

Reciprocating  w/ 

Air  Cooled  Cond. 

1 5  Ton  chiller  serves  SZ  AHUs 

Fair  condition 

BLR-1 

HW  Boiler 

800,000  BTUH  (output)  boiler 
serves  RAD-1 

Fair  condition 

HWP-1 

HW  pump 

3/4  hp  pump  serves  BLR-1  and 
RAD-1 

Fair  condition 

CWP-1 

CW  pump 

1  hp  pump  serves  CH-1  and  SZ 
AHUs 

Fair  condition 

4.13.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  for  RAD-1,  CH-1,  BLR-1,  HWP-1,  and  CWP-1  were 
observed  to  be  in  fair  condition  and  are  not  in  need  of  repair.  The  SZ  AHUs  were  observed 
to  be  generally  in  poor  condition.  The  HVAC  system  components  in  need  of  immediate 
repair  are  listed  in  the  following  table,  with  the  repair  cost. 


HVAC  System 
No. 

HVAC  System  Type 

Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

AHU-1  through 
AHU-5 

SZ  AHU 

Chilled  water  cooling  coils  are  damaged 
and  leaky;  replace  five  -  2  row,  30”x  30” 
cooling  coils 

3,077 

AHU-1  through 
AHU-5 

SZ  AHU 

Chilled  water  cooling  coil  piping  is  leaky; 
replace  approx.  90  ft.  of  1 .25”  piping  and 
pipe  insulation 

837 

1  Total  Repair  Cost 

3,914 
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4.13.3  Proposed  HVAC  System  Replacement 


The  SZ  AHUs  serving  the  administration  areas  of  Building  7602  were  considered  for 
replacement.  The  SZ  AHUs  will  be  replaced  with  energy  efficient  SZ  AHUs.  The  following 
HVAC  equipment,  materials,  and  labor  will  be  included  in  the  system  replacement: 

•  SZAHU. 

•  Electric  thermostat  to  cycle  SZ  AHU  supply  fan. 

•  Flushing  out  of  existing  CW  piping  system  to  remove  sludge  build-up. 

Method  of  Analysis 

The  approach  used  for  calculating  energy  savings  included  using  a  computer  program  to 
simulate  a  typical  building.  The  EZDOE  computer  model  for  Building  8021  was  used  to 
evaluate  energy  savings  for  the  proposed  HVAC  system  replacement.  Building  8021  is 
similar  to  Building  7602  except  for  the  HVAC  system.  The  analysis  proceeded  as  follows: 

•  The  computer  model  for  Building  8021  was  modified  to  include  the  existing  cooling- 
only  SZ  AHUs;  this  model  was  used  as  the  baseline  computer  model  for  Building 
7602.  The  baseline  model  included  the  following  parameters  for  the  SZ  AHUs: 

-  SZ  AHU  fans  run  continuously. 

-  Mechanical  effeciency  is  75%. 

-  Supply  air  volume  is  4,700  cfm. 

•  The  baseline  computer  model  was  modified  to  include  the  proposed  HVAC  system 
replacement  -  SZ  AHUs.  The  modified  baseline  is  the  ECO  model.  The  ECO  model 
included  additional  modifications  as  follows: 

-  SZ  AHU  fans  are  cycled  on  as  needed. 

-  Mechanical  effeciency  is  85%. 

-  Supply  air  volume  is  5,000  cfm. 

•  The  ECO  model  energy  use  was  subtracted  from  the  baseline  energy  use  to  find  the 
energy  savings  for  natural  gas  and  electricity. 

•  A  construction  cost  was  developed  for  the  proposed  HVAC  system  replacement. 
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•  The  energy  savings  and  the  construction  cost  were  entered  into  a  LCCA  worksheet. 
Additional  information  entered  into  the  LCCA  worksheet  included  the  following: 

-  Economic  life  is  20  years. 

-  Annual  maintenance  costs  were  calculated  using  estimated  labor  hours  and 
materials. 

-  Avoided  cost  of  existing  system  replacement  was  included  as  a  non-recurring 
fifth  year  cost. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  are 
included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following  table. 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

25 

Annual  Electric  Demand  Savings  ($) 

213 

Annual  Natural  Gas  Savings  (MBtu) 

0 

Total  Annual  Energy  Cost  Savings 

$515 

Investment  Cost 

$24,083 

Annual  Maintenance  Cost  Savings 

$0 

Non-recurring  Cost  Savings 

$20,550 

Savings-to-Investment  Ratio  (SIR) 

1.07 

Simple  Payback  (yrs) 

15.62 

4.13.4  Recommendations 


The  HVAC  system  components  for  repair  are  recommended. 
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4.14  BUILDING  7608  (ADMINISTRATION  AND  SUPPLY) 


4.14.1  HVAC  System  Existing  Conditions 

Building  7608  is  a  13,520  sq  ft,  one-story  building.  The  building  was  built  in  1958  and  is 
constructed  of  face  brick  and  concrete  block.  The  building  is  divided  into  five  company 
administration  and  supply  units,  each  one  being  identical.  The  administration  areas  are 
cooled  by  small  SZ  AHUs.  The  entire  building  is  heated  by  perimeter  radiation  units. 

The  following  table  describes  the  HVAC  equipment  serving  Building  7608. 


HVAC  System 
No. 

HVAC  System 
Type 

Description  of  HVAC  System 

Existing  Condition 

RAD-1 

Perimeter  radiation 

Perimeter  radiation  provides 
heating  in  all  areas  of  the 
building 

Fair  condition 

AHU-1  through 
AHU-5 

SZ 

Five  SZ  AHUs  with  cooling  coils 
serve  the  administration  office 
areas  of  the  building  (940  cfm  at 
1/2  hp) 

Poor  condition  -  cooling 
coils  and  piping  at  coils  are 
damaged  and  leaking 

CH-1 

Reciprocating  w/ 

Air  Cooled  Cond. 

1 5  Ton  chiller  serves  SZ  AHUs 

Fair  condition 

BLR-1 

HW  Boiler 

800,000  BTUH  (output)  boiler 
serves  RAD-1 

Fair  condition 

HWP-1 

HW  pump 

3/4  hp  pump  serves  BLR-1  and 
RAD-1 

Fair  condition 

CWP-1 

CW  pump 

1  hp  pump  serves  CH-1  and  SZ 
AHUs 

Fair  condition 

4.14.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  for  RAD-1,  CH-1,  BLR-1,  HWP-1,  and  CWP-1  were 
observed  to  be  in  fair  condition  and  are  not  in  need  of  repair.  The  SZ  AHUs  were  observed 
to  be  generally  in  poor  condition.  The  HVAC  system  components  in  need  of  immediate 
repair  are  listed  in  the  following  table,  with  the  repair  cost. 


HVAC  System 
No. 

HVAC  System  Type 

Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

AHU-1  through 
AHU-5 

SZ  AHU 

Chilled  water  cooling  coils  are  damaged 
and  leaky;  replace  five  -  2  row,  30”x  30” 
cooiing  coils 

3,077 

AHU-1  through 
AHU-5 

SZ  AHU 

Chilled  water  cooling  coil  piping  is  leaky; 
replace  approx.  90  ft.  of  1 .25”  piping  and 
pipe  insulation 

837 

1  Total  Repair  Cost 

3,914 
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4.14.3  Proposed  HVAC  System  Replacement 


The  SZ  AHUs  serving  the  administration  areas  of  Building  7608  were  considered  for 
replacement.  The  SZ  AHUs  will  be  replaced  with  energy  efficient  SZ  AHUs. 

Method  of  Analysis 

The  approach  used  for  calculating  energy  savings  included  using  a  computer  program  to 
simulate  a  typical  building.  The  EZDOE  computer  model  for  Building  8021  was  used  to 
evaluate  energy  savings  for  the  proposed  HVAC  system  replacement.  Building  8021  is 
similar  to  Building  7608.  The  analysis,  energy  savings,  and  system  replacement  cost  for 
Building  7608  are  taken  from  Building  7602.  Building  7602  is  identical  to  Building  7608. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  are 
included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following  table. 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

25 

Annual  Electric  Demand  Savings  ($) 

213 

Annual  Natural  Gas  Savings  (MBtu) 

0 

Total  Annual  Energy  Cost  Savings 

$515 

Investment  Cost 

$24,083 

Annual  Maintenance  Cost  Savings 

$0 

Non-recurring  Cost  Savings 

$20,550 

Savings-to-Investment  Ratio  (SIR) 

1.07 

Simple  Payback  (yrs) 

15.62  U 

4.14.4  Recommendations 

The  HVAC  system  components  for  repair  are  recommended. 


4.15  BUILDING  7652  (ADMINISTRATION  AND  SUPPLY) 
4.15.1  HVAC  System  Existing  Conditions 


Building  7652  is  a  13,520  sq  ft,  one-story  building.  The  building  was  built  in  1958  and  is 
constructed  of  face  brick  and  concrete  block.  The  building  is  divided  into  five  company 
administration  and  supply  units,  each  one  being  identical.  The  administration  areas  are 
cooled  by  small  SZ  AHUs.  The  entire  building  is  heated  by  perimeter  radiation  units. 

The  following  table  describes  the  HVAC  equipment  serving  Building  7652. 


HVAC  System 
No. 

HVAC  System 
Type 

Description  of  HVAC  System 

Existing  Condition 

RAD-1 

Perimeter  radiation 

Perimeter  radiation  provides 
heating  in  all  areas  of  the 
building 

Fair  condition 

AHU-1  through 
AHU-5 

SZ 

Five  SZ  AHUs  with  cooling  coils 
serve  the  administration  office 
areas  of  the  building  (940  cfm  at 
1/2  hp) 

Poor  condition  -  cooling 
coils  and  piping  at  coils  are 
damaged  and  leaking 

CH-1 

Reciprocating  w/ 

Air  Cooled  Cond. 

15  Ton  chiller  serves  SZ  AHUs 

Good  condition 

BLR-1 

HW  Boiler 

800,000  BTUH  (output)  boiler 
serves  RAD-1 

Fair  condition 

HWP-I 

HW  pump 

3/4  hp  pump  serves  BLR-1  and 
RAD-1 

Fair  condition 

CWP-1 

CW  pump 

1  hp  pump  serves  CH-1  and  SZ 
AHUs 

Fair  condition 

4.15.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  for  RAD-1,  CH-1,  BLR-1,  HWP-1,  and  CWP-1  were 
observed  to  be  in  fair  condition  and  are  not  in  need  of  repair.  The  SZ  AHUs  were  observed 
to  be  generally  in  poor  condition.  The  HVAC  system  components  in  need  of  immediate 
repair  are  listed  in  the  following  table,  with  the  repair  cost. 


HVAC  System 
No. 

HVAC  System  Type 

Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

AHU-1  through 
AHU-5 

SZ  AHU 

Chilled  water  cooling  coils  are  damaged 
and  leaky;  replace  five  -  2  row,  30”x  30” 
cooling  coils 

3,077 

AHU-1  through 
AHU-5 

SZ  AHU 

Chilled  water  cooling  coil  piping  is  leaky; 
replace  approx.  90  ft.  of  1 .25”  piping  and 
pipe  insulation 

837 

1  Total  Repair  Cost 

3,914 
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4.15.3  Proposed  HVAC  System  Replacement 


The  SZ  AHUs  serving  the  administration  areas  of  building  7652  were  considered  for 
replacement.  The  SZ  AHUs  will  be  replaced  with  energy  efficient  SZ  AHUs. 

Method  of  Analysis 

The  approach  used  for  calculating  energy  savings  included  using  a  computer  program  to 
simulate  a  typical  building.  The  EZDOE  computer  model  for  Building  8021  was  used  to 
evaluate  energy  savings  for  the  proposed  HVAC  system  replacement.  Building  8021  is 
similar  to  Building  7608.  The  analysis,  energy  savings,  and  system  replacement  cost  for 
Building  7652  are  taken  from  Building  7602.  Building  7602  is  identical  to  Building  7652. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  are 
included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following  table. 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

25 

Annual  Electric  Demand  Savings  ($) 

213 

Annual  Natural  Gas  Savings  (MBtu) 

0 

Total  Annual  Energy  Cost  Savings 

$515 

Investment  Cost 

$24,083 

Annual  Maintenance  Cost  Savings 

$0 

Non-recurring  Cost  Savings 

$20,550 

Savings-to-Investment  Ratio  (SIR) 

1.07 

Simple  Payback  (yrs) 

15.62 

4.15.4  Recommendations 


The  HVAC  system  components  for  repair  are  recommended. 


4.16  BUILDING  7658  (ADMINISTRATION  AND  SUPPLY) 


4.16.1  HVAC  System  Existing  Conditions 

Building  7658  is  a  13,520  sq  ft,  one-story  building.  The  building  was  built  in  1958  and  is 
constructed  of  face  brick  and  concrete  block.  The  building  is  divided  into  five  company 
administration  and  supply  units,  each  one  being  identical.  The  administration  areas  are 
cooled  by  small  SZ  AHUs.  The  entire  building  is  heated  by  perimeter  radiation  units. 

The  following  table  describes  the  HVAC  equipment  serving  Building  7658. 


HVAC  System 
No. 

HVAC  System 
Type 

Description  of  HVAC  System 

Existing  Condition 

RAD-1 

Perimeter  radiation 

Perimeter  radiation  provides 
heating  in  all  areas  of  the 
building 

Fair  condition 

AHU-1  through 
AHU-5 

SZ 

Five  SZ  AHUs  with  cooling  coils 
serve  the  administration  office 
areas  of  the  building  (940  cfm  at 
1/2  hp) 

Poor  condition  -  cooling 
coils  and  piping  at  coils  are 
damaged  and  leaking 

CH-1 

Reciprocating  w/ 

Air  Cooled  Cond. 

15  Ton  chiller  serves  SZ  AHUs 

Good  condition 

BLR-1 

HW  Boiler 

800,000  BTUH  (output)  boiler 
serves  RAD-1 

Fair  condition 

HWP-1 

HW  pump 

3/4  hp  pump  serves  BLR-1  and 
RAD-1 

Fair  condition 

CWP-1 

CW  pump 

1  hp  pump  serves  CH-1  and  SZ 
AHUs 

Fair  condition 

4.16.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  for  RAD-1,  CH-1,  BLR-1,  HWP-1,  and  CWP-1  were 
observed  to  be  in  fair  condition  and  are  not  in  need  of  repair.  The  SZ  AHUs  were  observed 
to  be  generally  in  poor  condition.  The  HVAC  system  components  in  need  of  immediate 
repair  are  listed  in  the  following  table,  with  the  repair  cost. 


HVAC  System 
No. 

HVAC  System  Type 

Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

AHU-1  through 
AHU-5 

SZ  AHU 

Chilled  water  cooling  coils  are  damaged 
and  leaky;  replace  five  -  2  row,  30”x  30” 
cooling  coils 

3,077 

AHU-1  through 
AHU-5 

SZ  AHU 

Chilled  water  cooling  coil  piping  is  leaky; 
replace  approx.  90  ft.  of  1.25”  piping  and 
pipe  insulation 

837 

1  Total  Repair  Cost 

3,914 
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4.16.3  Proposed  HVAC  System  Replacement 


The  SZ  AHUs  serving  the  administration  areas  of  building  7658  were  considered  for 
replacement.  The  SZ  AHUs  will  be  replaced  with  energy  efficient  SZ  AHUs. 

Method  of  Analysis 

The  approach  used  for  calculating  energy  savings  included  using  a  computer  program  to 
simulate  a  typical  building.  The  EZDOE  computer  model  for  Building  8021  was  used  to 
evaluate  energy  savings  for  the  proposed  HVAC  system  replacement.  Building  8021  is 
similar  to  Building  7658.  The  analysis,  energy  savings,  and  system  replacement  cost  for 
Building  7658  are  taken  from  Building  7602.  Building  7602  is  identical  to  Building  7658. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  are 
included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following  table. 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

25 

Annual  Electric  Demand  Savings  ($) 

213 

Annual  Natural  Gas  Savings  (MBtu) 

0 

Total  Annual  Energy  Cost  Savings 

$515 

Investment  Cost 

$24,083 

Annual  Maintenance  Cost  Savings 

$0 

Non-recurring  Cost  Savings 

$20,550 

Savings-to-Investment  Ratio  (SIR) 

1.07 

Simple  Payback  (yrs) 

15.62 

4.16.4  Recommendations 


The  HVAC  system  components  for  repair  are  recommended. 


4.17  BUILDING  8021  (ADMINISTRATION  AND  SUPPLY) 


4.17,1  HVAC  System  Existing  Conditions 

Building  8021  is  a  23,680  sq  ft,  one-story  building.  The  building  was  built  in  1975  and  is 
constructed  of  face  brick  and  concrete  block.  The  building  is  divided  into  five  company 
administration  and  supply  units,  each  one  being  identical.  The  administration  areas  are 
heated  and  cooled  by  PCs.  The  supply  areas  of  the  building  are  heated  by  H&V  units. 

The  following  table  describes  the  HVAC  equipment  serving  Building  8021. 


HVAC  System 
No. 

HVAC  System 
Type  _  _ 

Description  of  HVAC  System 

Existing  Condition 

FC-1  through 
FC-20 

Two-pipe  fan  coil 

Four  dual-temperature  FCs 
provide  heating  and  cooling  to 
each  of  the  administration  areas; 
there  are  a  total  of  20  FCs 
serving  the  building:  600  cfm  to 
900  cfm  and  1/12  hp  each 

Fair  condition 

H&V-1 

H&V  Unit 

One  H&V  Unit  provides  heating 
to  each  of  the  supply  areas; 
there  are  a  total  of  5  H&Vs 
serving  the  building;  2,400  cfm 
and  1/2  hp  each 

Fair  condition 

DTWP-1 

Dual  Temperature 
Water  pump 

2  hp  DTWP  serves  FCs  and 
H&Vs;  Summer/Winter 
changeover  valve  switches 
between  heating  and  cooling; 
Chilled  water  is  provided  by 
Central  Chiller  Plant 

Fair  condition 

CV-1 

Steam/HW 

converter 

Steam/HW  converter  serves 

FCs,  and  H&Vs;  Steam 
provided  by  Central  Boiler  Plant 

Fair  condition 

4.17.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  were  observed  to  be  in  fair  condition  and  are  not  in  need  of 
repair. 

4.17.3  Proposed  HVAC  System  Replacement 

The  HVAC  systems  in  Building  8021  were  not  considered  for  replacement. 
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4.17.4  Recommendations 


The  HVAC  systems  are  not  recommended  for  repair  or  replacement. 
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4.18  BUILDING  8057  (ADMINISTRATION  AND  SUPPLY) 


4.18.1  HVAC  System  Existing  Conditions 

Building  8057  is  a  23,680  sq  ft,  one-story  building.  The  building  was  built  in  1975  and  is 
constructed  of  face  brick  and  concrete  block.  The  building  is  divided  into  five  company 
administration  and  supply  units,  each  one  being  identical.  The  administration  areas  are 
heated  and  cooled  by  PCs.  The  supply  areas  of  the  building  are  heated  by  H&V  units. 

The  following  table  describes  the  HVAC  equipment  serving  Building  8057. 


HVAC  System 
No. 

HVAC  System 
Type 

Description  of  HVAC  System 

Existing  Condition 

FC-1  through 
FC-20 

Two-pipe  fan  coil 

Four  dual-temperature  FCs 
provide  heating  and  cooling  to 
each  of  the  administration  areas; 
there  are  a  total  of  20  FCs 
serving  the  building;  600  cfm  to 
900  cfm  and  1/12  hp  each 

Fair  condition 

H&V-1 

H&V  Unit 

One  H&V  Unit  provides  heating 
to  each  of  the  supply  areas; 
there  are  a  total  of  5  H&Vs 
serving  the  building;  2,400  cfm 
and  1/2  hp  each 

Fair  condition 

DTWP-1 

Dual  Temperature 
Water  pump 

2  hp  DTWP  serves  FCs  and 
H&Vs;  Summer/Winter 
changeover  valve  switches 
between  heating  and  cooling; 
Chilled  water  is  provided  by 
Central  Chiller  Plant 

Fair  condition 

CV-1 

Steam/HW 

converter 

Steam/HW  converter  serves 

FCs,  and  H&Vs;  Steam 
provided  by  Central  Boiler  Plant 

Fair  condition 

4.18.2  HVAC  System  Components  for  Repair 


The  HVAC  system  components  were  observed  to  be  in  fair  condition  and  are  not  in  need  of 
repair. 

4.18.3  Proposed  HVAC  System  Replacement 


The  HVAC  systems  in  Building  8057  were  not  considered  for  replacement. 
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4.18.4  Recommendations 


The  HVAC  systems  are  not  recommended  for  repair  or  replacement. 
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4.19  BUILDING  227  (ENLISTED  BARRACKS  W/AS) 


4.19.1  HVAC  System  Existing  Conditions 

Building  227  is  a  32,300  sq  ft,  two-story  building  with  a  conditioned  basement.  It  was 
constructed  during  the  early  1900's  and  has  sandstone  block  foundations  and  walls.  This 
barracks  has  dormitory  rooms  on  the  first  and  second  floors,  and  a  recreation  room, 
laundry  facility,  and  storage  area  in  the  basement.  The  majority  of  the  building  is  served 
by  MZ  AHUs  and  SZ  AHUs,  installed  in  1975,  that  provide  heating  and  cooling.  Part  of  the 
basement  is  heated  by  unit  heaters,  and  the  vestibules  and  stairwells  are  heated  by  finned 
tube  radiation  units. 

The  following  table  describes  the  HVAC  equipment  serving  Building  227. 


HVAC  System 
No. 

HVAC  System 

. -Type  -  - 

Description  of  HVAC  System 

Existing  Condition 

AHU-1 

MZ 

MZ  AHU  serves  the  east  half  of 
the  first  and  second  floors  of  the 
building;  10,350  cfm  at  5  hp 

Fair  condition 

AHU-2 

MZ 

MZ  AHU  serves  the  west  half  of 
the  first  and  second  floors  of  the 
building;  10,250  cfm  at  5  hp 

Fair  condition 

AHU-3 

SZ 

Poor  condition  - 1”  CW 
control  valve  inoperable 

AHU-4 

SZ 

SZ  AHU  serves  the  central  area 
of  the  basement;  930  cfm  at  1 
hp  . 

Fair  condition 

AHU-5 

SZ 

SZ  AHU  serves  the  east  wing  of 
the  basement;  2,400  cfm  at  1  hp 

Poor  condition  - 1-1/2”  CW 
control  valve  actuator 
missing 

RAD-1 

Finned  tube 
radiation 

Finned  tube  radiation  provides 
heating  in  the  vestibules  and 
stairwells 

Fair  condition 

UH-1  and  UH-2 

Unit  Heaters 

UH-1  and  UH-2  provide  heat  to 
storage  areas  in  the  basement 

Fair  condition 

CH-1 

Reciprocating  w/ 

Air  Cooled  Cond. 

65  Ton  chiller  serves  the  MZ 
and  SZ  AHUs 

Fair  condition 

CWP-1 

CW  pump 

3  hp  pump  serves  CH-1 ,  MZ 
AHUs,  and  SZ  AHUs 

Fair  condition 

BLR-1  and  BLR- 
2 

Steam  boiler 

Steam  boilers  serve  the  MZ 
AHUs,  SZ  AHUs,  RAD-1,  and 

UHs 

Fair  condition 
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4.19.2  HVAC  System  Components  for  Repair 


The  HVAC  system  components  were  observed  to  be  generally  in  fair  condition.  The  HVAC 
system  components  in  need  of  immediate  repair  are  listed  in  the  following  table,  with  the 
repair  costs. 


HVAC  System 
No. 

HVAC  System  Type 

Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

AHU-3 

SZ 

1  “  CW  control  valve  actuator  missing  - 
replace  entire  valve 

206 

AHU-5 

SZ 

1-1/2“  CW  control  valve  actuator 
inoperable  -  replace  entire  valve 

300 

Total  Repair  Cost 

506 

4.19.3  Proposed  HVAC  System  Replacement 


The  MZ  AHUs  and  SZ  AHUs  serving  Building  227  were  considered  for  replacement  with 
VAV  AHUs.  The  following  equipment  and  materials  will  be  included  in  the  proposed 
HVAC  system  replacement: 

•  VAV  AHUs  with  VSDs  will  replace  the  MZ  and  SZ  AHUs. 

•  Existing  ductwork  will  remain;  VAV  terminal  units  will  be  installed  on  the  zone 
supply  air  ducts. 

•  Thermostats  will  be  installed  in  each  zone;  the  thermostats  will  reset  the  VAV 
terminal  unit  controllers  that  vary  the  supply  air  to  the  zone. 

Method  of  Analysis 

The  approach  used  for  calculating  energy  savings  included  using  a  computer  program  to 
simulate  a  typical  building.  The  EZDOE  computer  model  for  Building  409  (ENL  Barracks) 
was  used  to  evaluate  energy  savings  for  the  proposed  HVAC  system  replacement. 
Building  227  is  similar  to  Building  409,  and  both  have  similar  HVAC  systems. 

The  analysis  proceeded  as  follows; 

•  The  computer  model  for  Building  409  was  used  for  the  baseline  computer  model. 

•  The  baseline  computer  model  was  modified  to  include  the  HVAC  replacement 
system  -  the  VAV  AHUs  with  VSDs.  The  modified  baseline  is  the  ECO  model. 

•  The  ECO  model  energy  use  was  subtracted  from  the  baseline  energy  use  to  find  the 
energy  savings  for  natural  gas  and  electricity.  The  energy  savings  were  prorated  on 
a  square  foot  basis  to  Building  227. 
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•  A  construction  cost  was  developed  for  the  proposed  HVAC  system  replacement. 

•  The  energy  savings  and  the  construction  cost  were  entered  into  a  LCCA  worksheet. 
Additional  information  entered  into  the  LCCA  worksheet  included  the  following: 

-  Economic  life  is  20  years. 

-  Avoided  cost  of  existing  system  replacement  was  included  as  a  non-recurring 
fifth  year  cost. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  are 
included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following  table. 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

1,163 

Annual  Electric  Demand  Savings  ($) 

1,527 

Annual  Natural  Gas  Savings  (MBtu) 

(852) 

Total  Annual  Energy  Cost  Savings 

$12,089 

investment  Cost 

$111,119 

Annual  Maintenance  Cost  Savings 

$0 

Non-recurring  Cost  Savings 

$70,248 

Savings-to-Investment  Ratio  (SIR) 

2.18 

Simple  Payback  (yrs) 

7.12 

4.19.4  Recommendations 


The  proposed  HVAC  system  replacement  is  recommended. 


4.20  BUILDING  402  (ENLISTED  BARRACKS  W/AS) 


4.20.1  HVAC  System  Existing  Conditions 

Building  402  is  a  35,700  sq  ft,  two-story  building  with  a  conditioned  basement.  It  was 
constructed  during  the  early  1900's  and  has  sandstone  block  foundations  and  walls.  This 
barracks  has  dormitory  rooms  on  the  first  and  second  floors,  and  a  recreation  room, 
laundry  facility,  and  storage  area  in  the  basement.  The  first  and  second  floors  of  the 
building  are  served  by  MZ  AHUs,  installed  in  1975,  that  provide  heating  and  cooling.  The 
basement  is  heated  by  finned  tube  radiation  units,  except  for  a  SZ  AHU  serving  the 
recreation  room.  The  latrines,  vestibules,  and  stairwells  are  heated  by  finned  tube  radiation 
units. 

The  following  table  describes  the  HVAC  equipment  serving  Building  402. 


HVAC  System 
No. 

HVAC  System 
Type 

Description  of  HVAC  System 

Existing  Condition 

AHU-1 

MZ 

MZ  AHU  serves  the  north  half  of 
the  first  and  second  floors  of  the 
building;  9,325  cfm  at  5  hp 

Fair  condition 

AHU-2 

MZ 

MZ  AHU  serves  the  south  half  of 
the  first  and  second  floors  of  the 
building;  1 1 ,800  cfm  at  7.5  hp 

Fair  condition 

AHU-3 

SZ 

msmmm 

Poor  condition  - 1-1/2”  CW 
control  valve  inoperable 

RAD-1 

Finned  tube 
radiation 

Finned  tube  radiation  provides 
heating  in  the  latrines,  vestibules 
and  stairwells 

Fair  condition 

CH-1 

Reciprocating  w/ 

Air  Cooled  Cond. 

65  Ton  chiller  serves  the  MZ 
AHUs  and  SZ  AHU 

Fair  condition 

CWP-1 

CW  pump 

3  hp  pump  serves  CH-1 ,  MZ 
AHUs,  and  SZ  AHU 

Fair  condition 

BLR-1  and  BLR- 
2 

Steam  boiler 

Steam  boilers  serve  the  MZ 

AHUs,  SZ  AHUs,  and  RAD-1 

Fair  condition 

4.20.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  were  observed  to  be  generally  in  fair  condition.  The  HVAC 
system  component  in  need  of  immediate  repair  is  listed  in  the  following  table,  with  the 
repair  cost. 


HVAC  System 
No. 

HVAC  System  Type 

Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

AHU-3 

SZ 

1-1/2  CW  control  valve  actuator 
inoperable  -  replace  entire  valve 

300 
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4.20.3  Proposed  HVAC  System  Replacement 

The  MZ  AHUs  and  SZ  AHU  serving  Building  402  were  considered  for  replacement  with 
VAV  AHUs  with  VSDs.  The  following  equipment  and  materials  will  be  included  in  the 
proposed  HVAC  system  replacement: 


•  VAV  AHUs  with  VSDs  will  replace  the  MZ  AHUs  and  SZ  AHU. 

•  Existing  ductwork  will  remain;  VAV  terminal  units  (pressure  independent)  will  be 
installed  on  the  zone  supply  air  ducts. 

•  Thermostats  will  be  installed  in  each  zone;  the  thermostats  will  reset  the  VAV 
terminal  unit  controllers  that  vary  the  supply  air  to  the  zone. 

Method  of  Analysis 


The  approach  used  for  calculating  energy  savings  included  using  a  computer  program  to 
simulate  a  typical  building.  The  EZDOE  computer  model  for  Building  409  (ENL  Barracks) 
was  used  to  evaluate  energy  savings  for  the  proposed  HVAC  system  replacement. 
Building  402  is  similar  to  Building  409,  and  both  have  similar  HVAC  systems.  Building  402 
is  also  similar  to  Building  227.  The  energy  savings  calculated  for  the  proposed  HVAC 
system  replacement  in  Building  227  were  prorated  on  a  square  foot  basis  to  derive  the 
energy  savings  for  Building  402. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  are 
included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following  table. 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

997 

Annual  Electric  Demand  Savings  ($) 

1,309 

Annual  Natural  Gas  Savings  (MBtu) 

.  (730) 

Total  Annual  Energy  Cost  Savings 

$10,362 

Investment  Cost 

$78,851 

Annual  Maintenance  Cost  Savings 

$0 

Non-recurring  Cost  Savings 

$49,221 

Savings-to-Investment  Ratio  (SIR) 

2.52 

Simple  Payback  (yrs) 

6.15 

4.20.4  Recommendations 


The  proposed  HVAC  system  replacement  is  recommended. 
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4.21  BUILDING  410  (ENLISTED  BARRACKS  W/AS) 


4.21.1  HVAC  System  Existing  Conditions 

Building  410  is  a  32,880  sq  ft,  two-story  building  with  a  conditioned  basement.  It  was 
constructed  during  the  early  1900s  and  has  sandstone  block  foundations  and  walls.  This 
barracks  has  dormitory  rooms  on  the  first  and  second  floors,  and  a  recreation  room, 
laundry  facility,  and  storage  area  in  the  basement.  The  first  and  second  floors  of  the 
building  are  served  by  MZ  AHUs  that  provide  heating  and  cooling.  The  basement  is 
heated  by  finned  tube  radiation  units  and  UHs,  except  for  a  MZ  AHU  serving  the 
recreation  room  and  a  meeting  room.  The  latrines,  vestibules,  and  stairwells  are  heated  by 
finned  tube  radiation  units.  The  majority  of  the  HVAC  equipment  was  installed  in  1975. 

The  following  table  describes  the  HVAC  equipment  serving  Building  410. 


HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

AHU-1 

MZ 

MZ  AHU  serves  the  north  west 
half  of  the  first  and  second  floors 
of  the  building;  12,375  cfm  at 

7.5  hp 

Fair  condition 

AHU-2 

MZ 

MZ  AHU  serves  the  south  east 
half  of  the  first  and  second  floors 
of  the  building;  12,375  cfm  at 

7.5  hp 

Fair  condition 

AHU-3 

MZ 

MZ  AHU  serves  the  north  east 
wing  of  the  basement  and  a 
meeting  room;  1 ,950  cfm  at  1  hp 

Fair  condition 

UH-1 

Unit  Heater 

Two  UHs  serve  the  north  west 
wing  of  the  basement 

Fair  condition 

UH-2 

Unit  Heater 

Four  UHs  serve  the  north  east 
wing  of  the  basement 

Fair  condition 

RAD-1 

Finned  tube 
radiation 

Finned  tube  radiation  provides 
heating  in  the  latrines,  vestibules 
and  stairwells 

Fair  condition 

CH-1 

Reciprocating  w/ 

Air  Cooled  Cond. 

70  Ton  chiller  serves  the  MZ 
AHUs  and  SZ  AHU 

Good  condition  (new) 

CWP-1 

CW  pump 

3  hp  pump  serves  CH-1  and  MZ 
AHUs 

Fair  condition 

BLR-1 

Steam  boiler 

Steam  boiler  serves  the  MZ 
AHUs,  RAD-1,  and  UHs 

Fair  condition 

4.21.2  HVAC  System  Components  for  Repair 


The  HVAC  system  components  were  observed  to  be  in  fair  to  good  condition  and  are  not  in 
need  of  repair. 


4.21.3  Proposed  HVAC  System  Replacement 


The  MZ  AHUs  serving  Building  410  were  considered  for  replacement  with  VAV  AHUs 
with  VSDs.  The  following  equipment  and  materials  will  be  included  in  the  proposed 
HVAC  system  replacement: 

•  VAV  AHUs  with  VSDs  will  replace  the  MZ  AHUs. 

•  Existing  ductwork  will  remain;  VAV  terminal  units  (pressure  independent)  will  be 
installed  on  the  zone  supply  air  ducts. 

•  Thermostats  will  be  installed  in  each  zone;  the  thermostats  will  reset  the  VAV 
terminal  unit  controllers  that  vary  the  supply  air  to  the  zone. 

Method  of  Analysis 

The  approach  used  for  calculating  energy  savings  included  using  a  computer  program  to 
simulate  a  typical  building.  The  EZDOE  computer  model  for  Building  409  (ENL  Barracks) 
was  used  to  evaluate  energy  savings  for  the  proposed  HVAC  system  replacement. 
Building  410  is  similar  to  Buildings  409  and  402,  all  have  similar  HVAC  systems.  The  areas 
served  by  the  AHUs  in  Building  402  are  identical  to  the  areas  served  by  AHUs  in  Building 
410.  The  energy  savings  calculated  for  the  proposed  HVAC  system  replacement  in 
Building  227  were  prorated  on  a  square  foot  basis  to  derive  the  energy  savings  for  Building 
410. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  are 
included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following  table. 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

997 

Annual  Electric  Demand  Savings  ($) 

1,309 

Annual  Natural  Gas  Savings  (MBtu) 

(730) 

Total  Annual  Energy  Cost  Savings 

$10,362 

Investment  Cost 

$77,512 

Annual  Maintenance  Cost  Savings 

$0 

Non-recurring  Cost  Savings 

$51,813 

Savings-to-Investment  Ratio  (SIR) 

2.59 

Simple  Payback  (yrs) 

5.98 

4.21.4  Recommendations 


The  proposed  HVAC  system  replacement  is  recommended. 
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4.22  BUILDING  540  (ENLISTED  BARRACKS  W/AS) 


4.22.1  HVAC  System  Existing  Conditions 

Building  540  is  a  14,530  sq  ft,  two-story  building.  The  building  was  built  in  1965  and  is 
constructed  of  a  combination  of  face  brick,  wood  siding,  concrete  block.  The  entire  building 
is  served  by  PCs  that  provide  heating  and  cooling. 

The  following  table  describes  the  HVAC  equipment  serving  Building  540. 


HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

FC-1  through 
FC-37 

Two-pipe  fan  coil 

Dual-temperature  FCs  provide 
heating  and  cooling  to  each 
room  of  the  barracks.  A  total  of 
37  FCs  serve  the  building. 

Fair  condition 

BLR-1 

Modular  HW  Boiler 

Six  modular  HW  boilers  serve 
the  FCs 

Good  condition 

CH-1 

Reciprocating  w/ 

Air  Cooled  Cond. 

70  Ton  chiller  serves  the  MZ 
AHUs  and  SZ  AHU 

Good  condition  (new) 

DTWP-1  and 
DTWP-2 

Dual  Temperature 
Water  pump 

2  hp  pumps  serve  CH-1 ,  BLR-1 , 
and  FCs;  one  pump  is  a  standby 

Good  condition 

4.22.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  were  observed  to  be  in  fair  to  good  condition  and  are  not  in 
need  of  repair. 

4.22.3  Proposed  HVAC  System  Replacement 

The  HVAC  equipment  serving  Building  540  were  not  considered  for  HVAC  system 
replacement. 

4.22.4  Recommendations 

The  HVAC  systems  are  not  recommended  for  repair  or  replacement. 
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4.23  BUILDING  7404  (ENLISTED  BARRACKS  W/O  DINING) 


4.23.1  HVAC  System  Existing  Conditions 

Building  7404  is  a  50,970  sq  ft,  three-story  building  with  a  partial  basement.  The  building 
was  built  in  1958  and  is  constructed  of  face  brick  and  concrete  block.  The  barracks  are 
located  on  the  first,  second,  and  third  floors  of  the  building. 

Two  large  MZ  AHUs  provide  cooling  to  the  barracks,  and  a  perimeter  radiation  system 
provides  heating.  The  basement  area  is  used  as  a  storage  and  is  heated  by  the  perimeter 
radiation  system  (no  cooling).  The  mechanical  equipment  room  is  also  located  in  the 
basement. 

The  followiag  table  describes  the  HVAC  equipment  serving  Building  7404. 


HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

RAD-1 

Perimeter  radiation 

Perimeter  radiation  provides 
heating  in  all  areas  of  the 
building;  RAD-1  is  divided  into 
tvi/o  piping  circuits,  the  west 
piping  circuit  and  the  east  piping 
circuit 

Fair  condition 

AHU-1 

MZ 

MZ  AHU  with  cooling  coil  serves 
the  north  half  of  the  barracks  on 
the  1st,  2nd,  and  3rd  floors  of 
the  building;  (29,135  cfm  at  7- 
1/2  hp) 

Fair  condition 

AHU-2 

MZ 

MZ  AHU  with  cooling  coil  serves 
the  south  half  of  the  barracks  on 
the  1  st,  2nd,  and  3rd  floors  of 
the  building;  (28,225  cfm  at  7- 
1/2  hp) 

Fair  condition 

Chiiied  Water  to 
the  MZ  AHUs 

Chilled  water  is  provided  by  a 
Central  Chiller  Plant 

BLR-1 

HW  Boiler 

HW  boiler  serves  PCs,  AHUs, 
and  RAD-1 

Fair  condition 

HWP-1 

HW  pump 

2  hp  pump  serves  BLR-1  and 
RAD-1 ;  HWP-1  serves  the  west 
piping  circuit  of  RAD-1 

Fair  condition 

HWP-2 

HW  pump 

2  hp  pump  serves  BLR-1  and 
RAD-1 ;  HWP-2  serves  the  east 
piping  circuit  of  RAD-1 

Fair  condition 

4.23.2  HVAC  System  Components  for  Repair 


The  HVAC  system  components  for  RAD-1,  AHU-1,  AHU-2,  BLR-1,  HWP-1,  and  HWP-2 
were  observed  to  be  in  fair  condition  and  are  not  in  need  of  repair. 
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4.23.3  Proposed  HVAC  System  Replacement 


The  two  MZ  AHUs  serving  Building  7404  were  considered  for  conversion  to  VAV  AHUs. 
The  existing  MZ  AHUs  will  be  modified  as  follows: 

•  VSD  controllers  will  be  installed  on  the  MZ  AHUs  to  control  the  supply  fan  speed. 

•  Both  MZ  AHUs  have  zone  dampers  for  the  cold  deck  only.  The  hot  deck  has  a 
perforated  plates  in  place  of  zone  dampers.  The  pneumatic  actuators  on  the  cold 
deck  zone  dampers  will  be  retrofitted  with  electric  actuators  and  VAV  terminal  unit 
controllers.  The  perforated  plates  on  the  hot  deck  will  be  removed,  and  the  area  will 
be  blanked  off  with  sheet  metal  safing.  The  retrofitted  dampers  will  vary  the  airflow 
rate  to  each  zone. 

•  Thermostats  will  be  installed  in  each  zone;  the  thermostats  will  reset  the  VAV 
terminal  unit  controllers  that  vary  the  supply  air  to  the  zones. 

Method  of  Analysis 

The  approach  used  for  calculating  energy  savings  included  using  a  computer  program  to 
simulate  a  typical  building.  The  EZDOE  computer  model  for  Building  7810  was  used  to 
evaluate  energy  savings  for  the  proposed  HVAC  system  replacement.  Building  7810  is 
similar  to  Building  7404  except  for  the  HVAC  system.  Building  7810  has  fan  coil  umts  for 
heating  and  cooling;  Building  7404  has  MZ  AHUs  for  cooling  and  HW  perimeter  radiation 
for  heating. 

The  analysis  proceeded  as  follows: 

•  The  computer  model  for  Building  7810  was  modified  to  incorporate  the  MZ  AHUs 
and  HW  perimeter  radiation.  This  model  was  used  for  the  baseline  computer 
model. 

•  The  baseline  computer  model  was  modified  to  include  the  HVAC  replacement 
system  -  the  MZ  AHUs  converted  to  VAV  AHUs  with  VSDs.  The  modified  baseline 
is  the  ECO  model. 

•  The  ECO  model  energy  use  was  subtracted  from  the  baseline  energy  use  to  find  the 
energy  savings  for  natural  gas  and  electricity. 

•  A  construction  cost  was  developed  for  the  proposed  HVAC  system  replacement. 

•  The  energy  savings  and  the  construction  cost  were  entered  into  a  LCCA  worksheet. 
The  economic  life  for  the  LCCA  worksheet  is  20  years. 
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Energy  Savings  and  Economic  Analysis 


The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  are 
included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following  table. 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

364 

Annual  Electric  Demand  Savings  ($) 

378 

Annual  Natural  Gas  Savings  (MBtu) 

0 

Total  Annual  Energy  Cost  Savings 

$4,780 

Investment  Cost 

$26,055 

Annual  Maintenance  Cost  Savings 

$0 

Non-recurring  Cost  Savings 

$0 

Savings-to-Investment  Ratio  (SIR) 

2.90 

5.45 

4.23.4  Recommendations 


The  proposed  HVAC  system  replacement  is  recommended. 
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4.24  BUILDING  7612  (ENLISTED  BARRACKS  W/O  DINING) 


4.24.1  HVAC  System  Existing  Conditions 


Building  7612  is  a  41,890  sq  ft,  three-story  building.  The  building  was  built  in  1958  and  is 
constructed  of  face  brick  and  concrete  block.  The  barracks  are  located  on  the  first,  second, 
and  third  floors  of  the  building.  The  mechanical  equipment  room  is  located  in  the 
basement. 

Approximately  92  PCs  provide  heating  and  cooling  to  the  rooms  in  the  barracks.  Two  SZ 
AHUs  provide  heating  and  cooling  to  the  hallways  throughout  the  building.  Perimeter 
radiation  units  provide  heating  in  the  vestibules  and  latrines  only. 

The  following  table  describes  the  HVAC  equipment  serving  Building  7612. 


HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

FC-1  through 
FC-92 

Two-pipe  fan  coil 

Dual-temperature  FCs  provide 
heating  and  cooling  to  each 
dormitory  room  of  the  barracks. 

A  total  of  92  FCs  serve  the 
building;  (approx.  500  cfm  at 

1/12  hp  each) 

Fair  condition 

AHU-1 

SZ 

SZ  AHU  with  dual  temperature 
coil  serves  the  north  half  of  the 
barracks  hallways  on  the  1st, 

2nd,  and  3rd  floors  (3,500  cfm  at 

1  hp) 

Fair  condition 

AHU-2 

SZ 

SZ  AHU  with  dual  temperature 
coil  serves  the  south  half  of  the 
barracks  hallways  on  the  1st, 

2nd,  and  3rd  floors  (3,500  cfm  at 

1  hp) 

Fair  condition 

RAD-1 

Perimeter  radiation 

Perimeter  radiation  units  provide 
heating  in  the  latrines  and 
vestibules  of  the  building 

Fair  condition 

CH-1 

Reciprocating  w/ 

Air  Cooled  Cond. 

70  ton  chiller  serves  FCs  and  SZ 
AHUs 

Good  condition 

CWP-1 

CW  pump 

1-1/2  hp  pump  serves  CH-1 

Fair  condKion 

BLR-1 

HW  Boiler 

HW  boiler  serves  FCs,  AHUs, 
and  RAD-1 

Fair  condition 

DTWP-1 

2  hp  pump  serves  dual 
temperature  water  system 

Fair  condition 

DTWP-2 

1-1/2  hp  pump  serves  dual 
temperature  water  system 

Fair  condition 

DTWP-3 

1-1/2  hp  pump  serves  dual 
temperature  water  system 

Poor  condition  -  pump  seals 
leaking 

DTWP-4 

3  hp  pump  serves  dual 
temperature  water  system 

Fair  condition 

HWP-1 

HW  pump 

1/2  hp  pump  sen/es  perimeter 
radiation  units 

Fair  condition  -  some  rust 
on  pump  and  piping  to 
pump 
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4.24.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  were  observed  to  be  generally  in  fair  condition.  The  HVAC 
system  component  in  need  of  immediate  repair  is  listed  in  the  following  table,  with  the 
repair  cost. 


HVAC  System 
No. 

HVAC  System  Type 

Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

DTWP-3 

BlBlilll 

1-1/2  hp  pump  is  leaking  and  requires 
replacement  of  pump  seals 

208 

4.24.3  Proposed  HVAC  System  Replacement 

The  PCs  and  AHUs  serving  Building  7612  were  considered  for  HVAC  system  replacement. 
The  PCs  and  APfUs  will  be  replaced  with  six  VAV  AHU  systems  each  serving  half  of  the 
three  floors  in  the  building.  Two  EM  Squad  rooms  per  floor  will  be  converted  to 
mechanical  equipment  rooms  to  install  the  VAV  APIUs.  The  following  equipment  and 
materials  are  included  in  the  proposed  HVAC  system  replacement; 

•  VAV  APIUs  with  VSDs;  a  dual  temperature  coil  will  be  included  in  each  VAV  AHU 
for  heating  and  cooling. 

•  Main  supply  air  ductwork  will  be  installed  in  the  hallways  above  the  acoustic  tile 
ceiling. 

•  Branch  supply  air  ductwork  will  be  installed  from  the  main  ductwork  to  individual 
rooms. 

•  VAV  terminal  units  with  electric  actuators  will  be  installed  on  the  branch  ductwork 
to  each  room;  thermostats  will  be  installed  in  each  room. 

•  Ceiling  space  will  be  used  as  a  return  air  plenum  for  each  VAV  AHU. 

•  Dual  temperature  water  supply  and  return  piping  will  be  installed  from  each  VAV 
AHU  to  the  basement  MER. 


New  circulating  pumps  will  be  installed  in  the  basement  MER  to  serve  the  VAV 
AHUs. 
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Method  of  Analysis 


The  approach  used  for  calculating  energy  savings  included  using  a  computer  program  to 
simulate  a  typical  building.  The  EZDOE  computer  model  for  Building  7612  was  used  to 
evaluate  energy  savings  for  the  proposed  HVAC  system  replacement. 

The  analysis  proceeded  as  follows: 


•  The  computer  model  for  Building  7612  was  used  as  the  baseline  computer  model. 

•  The  baseline  computer  model  was  modified  to  include  the  HVAC  replacement 
system  -  the  VAV  AHUs.  The  modified  baseline  is  the  ECO  model.  The  ECO  model 
included  additional  modifications  as  follows: 


-  The  total  OA  from  ventilation  and  infiltration  is  presently  11,400  cfm  (SZ 
AHUs  provide  7,000  cfm  of  OA  for  ventilation  in  hallways  and  4,400  cfm  of 
OA  is  from  infiltration).  The  proposed  system  will  reduce  OA  to  a  total  of 
4,300  cfm  (3,060  cfm  OA  ventilation  through  the  VAV  AHUs  and  1,240  cfm 
OA  from  infiltration).  The  VAV  AHUs,  serving  all  areas  of  the  building,  will 
reduce  the  infiltration  by  pressurizing  the  building.  There  are  approximately 
150  people  in  the  barracks. 


The  ECO  model  energy  use  was  subtracted  from  the  baseline  energy  use  to  find  the 
energy  savings  for  natural  gas  and  electricity. 


•  A  construction  cost  was  developed  for  the  proposed  HVAC  system  replacement. 

•  The  energy  savings  and  the  construction  cost  were  entered  into  a  LCCA  worksheet. 
Additional  information  entered  into  the  LCCA  worksheet  included  the  following: 


-  Economic  life  is  20  years. 

-  Annual  maintenance  costs  were  calculated  using  estimated  labor  hours  and 
materials. 


-  Avoided  cost  of  existing  system  replacement  was  included  as  a  non-recurring 
fifth  year  cost. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  are 
included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following  table. 
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Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

95 

Annual  Electric  Demand  Savings  ($) 

(1 ,233) 

Annual  Natural  Gas  Savings  (MBtu) 

2,176 

Total  Annual  Energy  Cost  Savings 

$8,881 

Investment  Cost 

$434,560 

Annual  Maintenance  Cost  Savings 

$5,147 

Non-recurring  Cost  Savings 

$179,196 

Savings-to-Investment  Ratio  (SIR) 

0.91 

Simple  Payback  (yrs) 

18.90 

4.24.4  Recommendations 


The  HVAC  system  component  for  repair  is  recommended. 


4.25  BUILDING  7614  (ENLISTED  BARRACKS  W/O  DINING) 


4.25.1  HVAC  System  Existing  Conditions 

Building  7614  is  a  41,890  sq  ft,  three-story  building.  The  building  was  built  in  1958  and  is 
constructed  of  face  brick  and  concrete  block.  The  barracks  are  located  on  the  first,  second, 
and  third  floors  of  the  building.  The  mechanical  equipment  room  is  located  in  the 
basement.  Approximately  92  PCs  provide  heating  and  cooling  to  the  rooms  in  the  barracks. 
Two  SZ  AHUs  provide  heating  and  cooling  to  the  hallways  throughout  the  building. 
Perimeter  radiation  units  provide  heating  in  the  vestibules  and  latrines  only. 

The  following  table  describes  the  HVAC  equipment  serving  Building  7614. 


HVAC  System 
No. 

HVAC  System 
Type 

Description  of  HVAC  System 

Existing  Condition 

FC-1  through 
FC-92 

Two-pipe  fan  coil 

Dual-temperature  FCs  provide 
heating  and  cooling  to  each 
dormitory  room  of  the  barracks. 

A  total  of  92  FCs  serve  the 
building:  (approx.  500  cfm  at 

1/12  hp  each) 

Fair  condition 

AHU-1 

SZ 

SZ  AHU  with  dual  temperature 
coil  serves  the  north  half  of  the 
barracks  hallways  on  the  1st. 

2nd,  and  3rd  floors  (3,500  cfm  at 

1  hp) 

Fair  condition 

AHU-2 

SZ 

SZ  AHU  with  dual  temperature 
coil  serves  the  south  half  of  the 
barracks  hallways  on  the  1st, 

2nd,  and  3rd  floors  (3,500  cfm  at 

1  hp) 

Fair  condition 

RAD-1 

Perimeter  radiation 

Perimeter  radiation  units  provide 
heating  in  the  latrines  and 
vestibules  of  the  building 

Fair  condition 

CH-1 

Reciprocating  w/ 

Air  Cooled  Cond. 

70  ton  chiller  serves  FCs  and  SZ 
AHUs 

Good  condition 

CWP-1 

CW  pump 

1-1/2  hp  pump  serves  CH-1 

Poor  condition  -  leaky  pump 
seals 

BLR-1 

HW  Boiler 

HW  boiler  serves  FCs,  AHUs, 
and  RAD-1 

Fair  condition 

DTWP-1 

BBilliri 

2  hp  pump  serves  dual 
temperature  water  system 

Fair  condition 

DTWP-2 

Dual  Temperature 
\A/ater  pump 

1-1/2  hp  pump  serves  dual 
temperature  water  system 

Fair  condition 

DTWP-3 

Dual  Temperature 
Water  pump 

1-1/2  hp  pump  serves  dual 
temperature  water  system 

Poor  condition  -  pump  seals 
leaking 

DTWP-4 

Dual  Temperature 
Water  pump 

3  hp  pump  serves  dual 
temperature  water  system 

Poor  condition  -  pump  seals 
leaking 

HWP-1 

HW  pump 

1/2  hp  pump  serves  perimeter 
radiation  units 

Fair  condition  -  some  rust 
on  pump  and  piping  to 
pump 
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4.25.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  were  observed  to  be  generally  in  fair  condition.  The  HVAC 
system  components  in  need  of  immediate  repair  are  listed  in  the  following  table,  with  the 
repair  costs. 


HVAC  System 
No. 

HVAC  System  Type 

Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

CWP-1 

CW  pump 

1-1/2  hp  pump  is  leaking  and  requires 
replacement  of  pump  seals 

208 

DTWP-3 

1-1/2  hp  pump  is  leaking  and  requires 
replacement  of  pump  seals 

208 

DTWP-4 

IHHIIliil 

3  hp  pump  is  leaking  and  requires 
replacement  of  pump  seals 

209 

Total  Repair  Cost 

625 

The  PCs  serving  Building  7614  were  considered  for  replacement.  The  PCs  and  AHUs  will 
be  replaced  with  six  VAV  AHU  systems  each  serving  half  of  the  three  floors  in  the  building. 
Two  EM  Squad  rooms  per  floor  will  be  converted  to  mechanical  equipment  rooms  to  install 
the  VAV  AHUs.  The  following  equipment  and  materials  are  included  in  the  proposed 
HVAC  system  replacement: 

•  VAV  AHUs  with  VSDs;  a  dual  temperature  coil  will  be  included  in  each  VAV  AHU 
for  heating  and  cooling. 


•  Main  supply  air  ductwork  will  be  installed  in  the  hallways  above  the  acoustic  tile 
ceiling. 


•  Branch  supply  air  ductwork  will  be  installed  from  the  main  ductwork  to  individual 
rooms. 


•  VAV  terminal  units  with  electric  actuators  will  be  installed  on  the  branch  ductwork 
to  each  room;  thermostats  will  be  installed  in  each  room. 


•  Ceiling  space  will  be  used  as  a  return  air  plenum  for  each  VAV  AHU. 

•  Dual  temperature  water  supply  and  return  piping  will  be  installed  from  each  VAV 
AHU  to  the  basement  MER. 


•  New  circulating  pumps  will  be  installed  in  the  basement  MER  to  serve  the  VAV 
AHUs. 
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Method  of  Analysis 


The  approach  used  for  calculating  energy  savings  included  using  a  computer  program  to 
simulate  a  typical  building.  The  EZDOE  computer  model  for  Building  7612  (ENL  Barracks) 
was  used  to  evaluate  energy  savings  for  the  proposed  HVAC  system  replacement. 
Building  7614  is  identical  to  Building  7612.  The  analysis,  energy  savings,  and  system 
replacement  cost  for  Building  7614  are  taken  from  Building  7612. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  are 
included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following  table. 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

95 

Annual  Electric  Demand  Savings  ($) 

(1,233) 

Annual  Natural  Gas  Savings  (MBtu) 

2,176 

Total  Annual  Energy  Cost  Savings 

$8,881 

Investment  Cost 

$389,740 

Annual  Maintenance  Cost  Savings 

$5,147 

Non-recurring  Cost  Savings 

$179,196 

Savings-to-Investment  Ratio  (SIR) 

0.91 

18.90 

4.25.4  Recommendations 


The  HVAC  system  components  for  repair  are  recommended. 
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4.26  BUILDING  7616  (ENLISTED  BARRACKS  W/O  DINING) 


4.26.1  HVAC  System  Existing  Conditions 

Building  7616  is  a  41,890  sq  ft,  three-story  building.  The  building  was  built  in  1958  and  is 
constructed  of  face  brick  and  concrete  block.  The  barracks  are  located  on  the  first,  second, 
and  third  floors  of  the  building.  The  mechanical  equipment  room  is  located  in  the 
basement.  Approximately  92  PCs  provide  heating  and  cooling  to  the  rooms  in  the  barracks. 
Two  SZ  AHUs  provide  heating  and  cooling  to  the  hallways  throughout  the  building. 
Perimeter  radiation  units  provide  heating  in  the  vestibules  and  latrines  only. 

The  following  table  describes  the  HVAC  equipment  serving  building  7616. 


HVAC  System 
No. 

HUIjMsWgi 

Description  of  HVAC  System 

Existing  Condition 

FC-1  through 
FC-92 

Two-pipe  fan  coil 

Dual-temperature  FCs  provide 
heating  and  cooling  to  each 
dormitory  room  of  the  barracks. 

A  total  of  92  FCs  serve  the 
building:  (approx.  500  cfm  at 

1/12  hp  each) 

Fair  condition 

AHU-1 

SZ 

SZ  AHU  with  dual  temperature 
coil  serves  the  east  half  of  the 
barracks  hallways  on  the  1  st. 

2nd,  and  3rd  floors  (3,500  cfm  at 

1  hp) 

Fair  condition 

AHU-2 

SZ 

SZ  AHU  with  dual  temperature 
coil  serves  the  west  half  of  the 
barracks  hallways  on  the  1st, 

2nd,  and  3rd  floors  (3,500  cfm  at 

1  hp) 

Fair  condition 

RAD-1 

Perimeter  radiation 

Perimeter  radiation  units  provide 
heating  in  the  latrines  and 
vestibules  of  the  building 

Fair  condition 

CH-1 

Reciprocating  w/ 

Air  Cooled  Cond. 

70  ton  chiller  serves  FCs  and  SZ 
AHUs 

Good  condition 

CWP-1 

CW  pump 

Fair  condition 

BLR-1 

HW  Boiler 

HW  boiler  serves  FCs,  AHUs, 
and  RAD-1 

Fair  condition 

DTWP-1 

2  hp  pump  serves  dual 
temperature  water  system 

Fair  condition 

DTWP-2 

IggHHHg 

1-1/2  hp  pump  serves  dual 
temperature  water  system 

Fair  condition 

DTWP-3 

1-1/2  hp  pump  serves  dual 
temperature  water  system 

Fair  condition 

DTWP-4 

Kj|NiB||||j|| 

3  hp  pump  serves  dual 
temperature  water  system 

Fair  condition 

HWP-1 

HW  pump 

1/2  hp  pump  serves  perimeter 
radiation  units 

Fair  condition 
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4.26.2  HVAC  System  Components  for  Repair 


The  HVAC  system  components  were  observed  to  be  in  fair  condition  and  are  not  in  need  of 
repair. 


4.26.3  Proposed  HVAC  System  Replacement 

The  PCs  serving  building  7616  were  considered  for  replacement.  The  PCs  and  AHUs  will 
be  replaced  with  six  VAV  AHU  systems  each  serving  half  of  the  three  floors  in  the  building. 
Two  EM  Squad  rooms  per  floor  will  be  converted  to  mechanical  equipment  rooms  to  install 
the  VAV  AHUs.  The  following  equipment  and  materials  are  included  in  the  proposed 
HVAC  system  replacement: 

•  VAV  APIUs  with  VSDs;  a  dual  temperature  coil  will  be  included  in  each  VAV  AHU 
for  heating  and  cooling. 

•  Main  supply  air  ductwork  will  be  installed  in  the  hallways  above  the  acoustic  tile 
ceiling. 

•  Branch  supply  air  ductwork  will  be  installed  from  the  main  ductwork  to  individual 
rooms. 

•  VAV  terminal  units  with  electric  actuators  will  be  installed  on  the  branch  ductwork 
to  each  room;  thermostats  will  be  installed  in  each  room. 

•  Ceiling  space  wUl  be  used  as  a  return  air  plenum  for  each  VAV  AHU. 

•  Dual  temperature  water  supply  and  return  piping  will  be  installed  from  each  VAV 
AHU  to  the  basement  MER. 

•  New  circulating  pumps  will  be  installed  in  the  basement  MER  to  serve  the  VAV 
AHUs. 

Method  of  Analysis 


The  approach  used  for  calculating  energy  savings  included  using  a  computer  program  to 
simulate  a  typical  building.  The  EZDOE  computer  model  for  Building  7612  (ENL  Barracks) 
was  used  to  evaluate  energy  savings  for  the  proposed  HVAC  system  replacement. 
Building  7616  is  identical  to  Building  7612.  The  analysis,  energy  savings,  and  system 
replacement  cost  for  Building  7616  are  taken  from  Building  7612. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  are 
included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following  table. 
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HVAC  System  Replacement  Energy 
Savings  and  Economics 


_  95 


,233 


2,176 


$8,881 


$389,740 


$5,147 


$179,196 


0.91 


18.90 


Annual  Electric  Energy  Savings  (MBtu) 


Annual  Electric  Demand  Savings  f$) 


Annual  Natural  Gas  Savings  (MBtu 


Total  Annual  Energy  Cost  Savings 


Investment  Cost 


Annual  Maintenance  Cost  Savings 


Non-recurring  Cost  Savings 


Savings-to-Investment  Ratio  (SIR 


Simple  Payback  (yrs) 


4.26.4  Recommendations 

The  proposed  HVAC  system  replacement  is  not  recommended. 
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4.27  BUILDING  7810  (ENLISTED  BARRACKS  W/0  DINING) 


4.27.1  HVAC  System  Existing  Conditions 

Building  7810  is  a  41,840  sq  ft,  three-story  building.  The  building  was  built  in  1958  and  is 
constructed  of  face  brick  and  concrete  block.  The  barracks  are  located  on  the  first,  second, 
and  third  floors  of  the  building.  The  mechanical  equipment  room  is  located  in  the 
basement.  Approximately  92  PCs  provide  heating  and  cooling  to  the  rooms  in  the  barracks. 
Two  SZ  AHUs  provide  heating  and  cooling  to  the  hallways  throughout  the  building. 
Perimeter  radiation  units  provide  heating  in  the  vestibules  and  latrines  only. 

The  following  table  describes  the  HVAC  equipment  serving  Building  7810. 


HVAC  System 
No. 

HVAC  System 
Type 

Description  of  HVAC  System 

Existing  Condition 

FC-1  through 
FC-92 

Two-pipe  fan  coil 

Dual-temperature  FCs  provide 
heating  and  cooling  to  each 
dormitory  room  of  the  barracks. 

A  total  of  92  FCs  serve  the 
building:  (approx.  500  cfm  at 

1/12  hp  each) 

Fair  condition 

AHU-1 

SZ 

SZ  AHU  with  dual  temperature 
coil  serves  the  east  half  of  the 
barracks  hallways  on  the  1st, 

2nd,  and  3rd  floors  (3,500  cfm  at 
1hp) 

Fair  condition 

AHU-2 

SZ 

SZ  AHU  with  dual  temperature 
coil  serves  the  west  half  of  the 
barracks  hallways  on  the  1st, 

2nd,  and  3rd  floors  (3,500  cfm  at 

1  hp) 

Fair  condition 

RAD-1 

Perimeter  radiation 

Perimeter  radiation  units  provide 
heating  in  the  latrines  and 
vestibules  of  the  building 

Fair  condition 

CH-1 

Reciprocating  w/ 

Air  Cooled  Cond. 

70  ton  chiller  serves  FCs  and  SZ 
AHUs 

Good  condition 

CWP-1 

CW  pump 

1-1/2  hp  pump  serves  CH-1 

Fair  condition 

BLR-1 

HW  Boiler 

HW  boiler  serves  FCs,  AHUs, 
and  RAD-1 

Fair  condition 

DTWP-1 

2  hp  pump  serves  dual 
temperature  water  system 

Fair  condition 

DTWP-2 

Dual  Temperature 

Water  pump 

1-1/2  hp  pump  serves  dual 
temperature  water  system 

Fair  condition 

DTWP-3 

Dual  Temperature 

Water  pump 

2  hp  pump  serves  dual 
temperature  water  system 

Poor  condition  -  pump  seals 
leaking 

DTWP-4 

Dual  Temperature 

Water  pump 

3  hp  pump  serves  dual 
temperature  water  system 

Poor  condition  -  pump  seals 
leaking 

HWP-1 

HW  pump 

1/2  hp  pump  serves  perimeter 
radiation  units 

Fair  condition 
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4.27.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  were  observed  to  be  generally  in  fair  condition.  The  HVAC 
system  components  in  need  of  immediate  repair  are  listed  in  the  following  table,  with  the 
estimated  costs  for  repair. 


HVAC  System 
No. 

HVAC  System  Type 

Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

DTWP-3 

Dual  Terr 
Water  pu 

'P 

m 

2  hp  pump  is  leaking  and  requires 
replacement  of  pump  seals 

209 

DTWP-4 

Dual  Ten- 
Water  pu 

'P 

m 

1-1/2  hp  pump  is  leaking  and  requires 
replacement  of  pump  seals 

208 

Total  Repair  Cost  | _ AI7 


4.27.3  Proposed  HVAC  System  Replacement 

The  PCs  serving  Building  7810  were  considered  for  replacement.  The  PCs  and  AHUs  will 
be  replaced  with  six  VAV  AHU  systems  each  serving  half  of  the  three  floors  in  the  building. 
Two  EM  Squad  rooms  per  floor  will  be  converted  to  mechanical  equipment  rooms  to  install 
the  VAV  AHUs.  The  following  equipment  and  materials  are  included  in  the  proposed 
HVAC  system  replacement: 

•  VAV  AHUs  with  VSDs;  a  dual  temperature  coil  will  be  included  in  each  VAV  AHU 
for  heating  and  cooling. 

•  Main  supply  air  ductwork  will  be  installed  in  the  hallways  above  the  acoustic  tile 
ceiling. 

•  Branch  supply  air  ductwork  will  be  installed  from  the  main  ductwork  to  individual 
rooms. 

•  VAV  terminal  units  with  electric  actuators  will  be  installed  on  the  branch  ductwork 
to  each  room;  thermostats  will  be  installed  in  each  room. 

•  Ceding  space  will  be  used  as  a  return  air  plenum  for  each  VAV  AHU. 

•  Dual  temperature  water  supply  and  return  piping  will  be  installed  from  each  VAV 
AHU  to  the  basement  MER. 

•  New  circulating  pumps  will  be  installed  in  the  basement  MER  to  serve  the  VAV 
AHUs. 


4-72 


Method  of  Analysis 

The  approach  used  for  calculating  energy  savings  included  using  a  computer  program  to 
simulate  a  typical  building.  The  EZDOE  computer  model  for  Building  7612  (ENL  Barracks) 
was  used  to  evaluate  energy  savings  for  the  proposed  HVAC  system  replacement. 
Building  7810  is  identical  to  Building  7612.  The  analysis,  energy  savings,  and  system 
replacement  cost  for  Building  7810  are  taken  from  Building  7612. 


Enerev  Savines  and  Economic  Analysis 


The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  are 
included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following  table. 


Annual  Electric  Enerqv  Savinqs  (MBtu 


Annual  Electric  Demand  Savinqs  ($ 


Annual  Natural  Gas  Savinqs  (MBtu 


Total  Annual  Enerqv  Cost  Savinqs 


Investment  Cost 


Annual  Maintenance  Cost  Savinqs 


Non-recurrinq  Cost  Savinqs 


Savinqs-to-Investment  Ratio  (SIR) 


■dffiBiBiigwmiaai 


HVAC  System  Replacement  Energy 
Savinqs  and  Economics 


95 


2,176 


$8,881 


$389,740 


$5,147 


$179,196 


0.91 


18.90 


4.27.4  Recommendations 


The  HVAC  system  components  for  repair  are  recommended. 
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4.28  BUILDING  7814  (ENLISTED  BARRACKS  W/O  DINING) 


4.28.1  HVAC  System  Existing  Conditions 

Building  7814  is  a  41,840  sq  ft,  three-story  building.  The  building  was  built  in  1958  and  is 
constructed  of  face  brick  and  concrete  block.  The  barracks  are  located  on  the  first,  second, 
and  third  floors  of  the  building.  The  mechanical  equipment  room  is  located  in  the 
basement.  Approximately  92  PCs  provide  heating  and  cooling  to  the  rooms  in  the  barracks. 
Two  SZ  AHUs  provide  heating  and  cooling  to  the  hallways  throughout  the  building. 
Perimeter  radiation  units  provide  heating  in  the  vestibules  and  latrines  only. 

The  following  table  describes  the  HVAC  equipment  serving  Building  7814. 


HVAC  System 
No. 

HVAC  System 
Type 

Description  of  HVAC  System 

Existing  Condition 

FC-1  through 
FC-92 

Two-pipe  fan  coil 

Dual-temperature  FCs  provide 
heating  and  cooling  to  each 
dormitory  room  of  the  barracks. 

A  total  of  92  FCs  serve  the 
building:  (approx.  500  cfm  at 

1/12  hp  each) 

Fair  condition 

AHU-1 

SZ 

SZ  AHU  with  dual  temperature 
coil  serves  the  east  half  of  the 
barracks  hallways  on  the  1st, 

2nd,  and  3rd  floors  (3,500  cfm  at 

1  hp) 

Fair  condition 

AHU-2 

SZ 

SZ  AHU  with  dual  temperature 
coil  serves  the  west  half  of  the 
barracks  hallways  on  the  1st, 

2nd,  and  3rd  floors  (3,500  cfm  at 

1  hp) 

Fair  condition 

RAD-1 

Perimeter  radiation 

Perimeter  radiation  units  provide 
heating  in  the  latrines  and 
vestibules  of  the  building 

Fair  condition 

CH-1 

Reciprocating  w/ 

Air  Cooled  Cond. 

70  ton  chiller  serves  FCs  and  SZ 
AHUs 

Good  condition 

CWP-1 

CW  pump 

1-1/2  hp  pump  serves  CH-1 

Fair  condition 

BLR-1 

HW  Boiler 

HW  boiler  sen/es  FCs,  AHUs, 
and  RAD-1 

Fair  condition 

DTWP-1 

IHBBI 

Pump  is  missing:  estimate  a  2 
hp  pump  for  replacement 

Poor  condition 

DTWP-2 

1-1/2  hp  pump  serves  dual 
temperature  water  system 

Fair  condition 

DTWP-3 

2  hp  pump  serves  dual 
temperature  water  system 

Fair  condition  -  exterior  of 
pump  very  rusted 

DTWP-4 

Dual  Temperature 

\Na\er  pump 

3  hp  pump  serves  dual 
temperature  water  system 

Fair  condition 

HWP-1 

HW  pump 

1/2  hp  pump  serves  perimeter 
radiation  units 

Poor  condition  -  pump 
bearings  are  noisy 
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4.28.2  HVAC  System  Components  for  Repair 


The  HVAC  system  components  were  observed  to  be  generally  in  fair  condition.  The  HVAC 
system  components  in  need  of  immediate  repair  are  listed  in  the  following  table,  with  the 
repair  costs. 


HVAC  System 
No. 

HVAC  System  Type 

Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

DTWP-1 

2  hp  pump  is  missing  and  requires 
installation 

1,011 

HWP-1 

HW  pump 

1/2  hp  pump  is  noisy  and  requires 
replacement  of  pump  bearings  and  seals 

208 

Total  Repair  Cost 

1,219 

4.28.3  Proposed  HVAC  System  Replacement 

The  PCs  serving  building  7814  were  considered  for  replacement.  The  PCs  and  AHUs  will 
be  replaced  with  six  VAV  AHU  systems  each  serving  half  of  the  three  floors  in  the  building. 
Two  EM  Squad  rooms  per  floor  will  be  converted  to  mechanical  equipment  rooms  to  install 
the  VAV  AHUs.  The  following  equipment  and  materials  are  included  in  the  proposed 
HVAC  system  replacement: 

•  VAV  AITUs  with  VSDs;  a  dual  temperature  coil  will  be  included  in  each  VAV  AHU 
for  heating  and  cooling. 

•  Main  supply  air  ductwork  will  be  installed  in  the  hallways  above  the  acoustic  tile 
ceiling. 

•  Branch  supply  air  ductwork  will  be  installed  from  the  main  ductwork  to  individual 
rooms. 

•  VAV  terminal  units  with  electric  actuators  will  be  installed  on  the  branch  ductwork 
to  each  room;  thermostats  will  be  installed  in  each  room. 

•  Ceiling  space  will  be  used  as  a  return  air  plenum  for  each  VAV  AHU. 


•  Dual  temperature  water  supply  and  return  piping  will  be  installed  from  each  VAV 
AHU  to  the  basement  MER. 

•  New  circulating  pumps  will  be  installed  in  the  basement  MER  to  serve  the  VAV 
AHUs. 
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Method  of  Analysis 

The  approach  used  for  calculating  energy  savings  included  using  a  computer  program  to 
simulate  a  typical  building.  The  EZDOE  computer  model  for  Building  7612  (ENL  Barracks) 
was  used  to  evaluate  energy  savings  for  the  proposed  HVAC  system  replacement. 
Building  7814  is  identical  to  Building  7612.  The  analysis,  energy  savings,  and  system 
replacement  cost  for  Building  7814  are  taken  from  Building  7612. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  are 
included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following  table. 


Item 

HVAC  System  replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

95 

Annual  Electric  Demand  Savings  ($) 

(1 ,233) 

Annual  Natural  Gas  Savings  (MBtu) 

2,176 

Totai  Annual  Energy  Cost  Savings 

$8,881 

Investment  Cost 

$389,740 

Annual  Maintenance  Cost  Savings 

$5,147 

Non-recurring  Cost  Savings 

$179,196 

Savings-to-Investment  Ratio  (SIR) 

0.91 

18.90 

4.28.4  Recommendations 

The  HVAC  system  components  for  repair  are  recommended. 
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4.29  BUILDING  7050  (ENLISTED  BARRACKS  WITH  DINING) 


4.29.1  HVAC  System  Existing  Conditions 


Building  7050  is  a  39,680  sq  ft,  three-story  building.  The  building  was  built  during  the  mid- 
1950s  and  is  constructed  of  concrete  block.  The  barracks  are  located  on  the  first,  second, 
and  third  floors  of  the  building.  The  dining  hall  and  kitchen  is  located  on  the  first  floor 
level  at  the  south  end  of  the  building.  The  mechanical  equipment  room  is  located  in  the 
basement.  In  1975,  a  modernization  project  upgraded  the  barracks  with  new  HVAC 
equipment  including  PCs,  CW  piping,  and  ductwork  modifications  for  the  SZ  and  H&V 
Units.  A  recent  modernization  project  (within  the  last  three  years)  has  provided  new  HW 
boilers,  HW  pumps,  and  CW  pumps. 

Approximately  93  PCs  provide  cooling  to  the  rooms  in  the  barracks.  Perimeter  radiation 
provides  heating  to  the  rooms  in  the  barracks.  A  SZ  AHU  provides  heating  and  cooling  to 
the  dining  hall.  A  H&V  Unit  provides  heating  to  the  kitchen  area  and  make-up  air  for  the 
kitchen  exhaust  hood. 

The  following  table  describes  the  HVAC  equipment  serving  Building  7050. 


HVAC  System 
No. 

HVAC  System 
Type 

Description  of  HVAC  System 

Existing  Condition 

FC-1  through 
FC-93 

Two-pipe  fan  coil 

FCs  provide  cooling  only  to  the 
rooms  in  the  barracks.  A  total  of 
93  FCs  serve  the  building; 

(approx.  500  cfm  at  1/12  hp 
each) 

Fair  condition 

AHU-1 

SZ 

SZ  AHU  provides  heating  and 
cooling  to  the  dining  hall 

Fair  condition 

H&V-1 

H&V  Unit 

H&V  Unit  provides  heating  and 
make-up  air  to  the  kitchen  area 

Fair  condition 

RAD-1 

Perimeter  radiation 

Fair  condition 

Chilled  Water  to 
the  FCs  and  SZ 

AHU 

Chilled  water  is  provided  by  a 
Central  Chiller  Plant 

BLR-1  and  BLR- 
2 

HW  Boiler 

HW  boilers  serve  AHU-1 ,  FCs, 
and  RAD-1  (1 ,749,000  Btuh 
output  each) 

Good  condition 

BLR-3 

Steam  Boiler 

Steam  boiler  serves  H&V-1  and 
kitchen  equipment  (1 ,204,800 
Btuh  output) 

Good  condition 

BP-1 

Boiler  pump 

IftkiilJiiyill  III  HIM 

Good  condition 

BP-2 

Boiler  pump 

1-1/2  hp  pump  serves  BLR-2 

Good  condition 

CWP-1 

2  hp  pump  serves  chilied  water 
system  FCs 

Good  condition 

CWP-2 

2  hp  pump  serves  chilled  water 
system  FCs 

Good  condition 

HWP-1 

HW  pump 

3/4  hp  pump  serves  RAD-1 
(perimeter  radiation  units) 

Good  condition 
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4.29.2  HVAC  System  Components  for  Repair 


The  HVAC  system  components  were  observed  to  be  in  fair  to  good  condition  and  are  not  in 
need  of  repair. 


4.29.3  Proposed  HVAC  System  Replacement 

The  HVAC  equipment  serving  Building  7050  were  not  considered  for  replacement.  The 
replacement  of  the  cooUng-only  FC  system  with  a  cooling-only  VAV  system  would  not  be 
practical  economically.  Energy  savings  would  only  be  accrued  for  the  cooling  season  (5 
months  out  of  the  year).  The  construction  cost  for  VAV  AHUs  and  ductwork  would  be 
very  high  compared  to  the  amount  of  energy  doUar  savings. 


4.29.4  Recommendations 

The  HVAC  systems  are  not  recommended  for  repair  or  replacement. 


4.30  BUILDING  7053  (ENLISTED  BARRACKS  W/O  DINING) 


4.30.1  HVAC  System  Existing  Conditions 

Building  7053  is  a  39,680  sq  ft,  three-story  building.  The  building  was  built  during  the  mid- 
1950s  and  is  constructed  of  concrete  block.  The  barracks  are  located  on  the  first,  second, 
and  third  floors  of  the  building.  The  former  dining  hall  and  kitchen,  located  on  the  first 
floor  level  at  the  south  end  of  the  building,  is  used  as  a  storage  area.  The  mechanical 
equipment  room  is  located  in  the  basement.  In  1975,  a  modernization  project  upgraded  the 
barracks  with  new  HVAC  equipment  including  PCs  and  CW  piping.  A  recent 
modernization  project  (within  the  last  three  years)  has  provided  new  HW  boilers,  HW 
pumps,  and  CW  pumps. 

Approximately  93  PCs  provide  cooling  to  the  rooms  in  the  barracks,  and  perimeter 
radiation  units  provide  heating  throughout  the  barracks.  The  following  table  describes  the 
HVAC  equipment  serving  Building  7053. 


HVAC  System 
No. 

KUIjMfiUggH 

Description  of  HVAC  System 

Existing  Condition 

FC-1  through 
FC-93 

Two-pipe  fan  coil 

FCs  provide  cooling  to  rooms  in 
the  barracks.  A  total  of  93  FCs 
serve  the  building:  (approx.  500 
cfm  at  1/12  hp  each) 

Fair  condition 

RAD-1 

Perimeter  radiation 

Perimeter  radiation  units  provide 
heating  throughout  the  entire 
building 

Fair  condition 

Chilled  Water  to 
the  FCs  and  SZ 

AHU 

Chilled  water  is  provided  by  a 
Central  Chiller  Plant 

BLR-1  and  BLR- 
2 

HW  Boiler 

HW  boilers  serve  RAD-1 
(1 ,749,000  Btuh  output  each) 

Good  condition 

BP-1 

Good  condition 

BP-2 

Boiler  pump 

Good  condition 

CWP-1 

2  hp  pump  serves  chilled  water 
system  FCs 

Good  condition 

CWP-2 

2  hp  pump  serves  chilled  water 
system  FCs 

Good  condition 

HWP-1 

HW  pump 

3/4  hp  pump  serves  RAD-1 
(perimeter  radiation  units) 

Good  condition 

4.30.2  HVAC  System  Components  for  Repair 


The  HVAC  system  components  were  observed  to  be  in  fair  to  good  condition  and  are  not  in 
need  of  repair. 
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4.30.3  Proposed  HVAC  System  Replacement 


The  HVAC  equipment  serving  Building  7053  were  not  considered  for  replacement.  The 
replacement  of  the  cooling-only  FC  system  with  a  cooling-only  VAV  system  would  not  be 
practical  economically.  Energy  savings  would  only  be  accrued  for  the  cooling  season  (5 
months  out  of  the  year).  The  construction  cost  for  VAV  AHUs  and  ductwork  would  be 
very  high  compared  to  the  amormt  of  energy  dollar  savings. 


4.30.4  Recommendations 

The  HVAC  systems  are  not  recommended  for  repair  or  replacement. 


I 

i 
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4.31  BUILDINGS  8002,  8012,  8038,  8042,  AND  8052  (ENLISTED  BARRACKS  W/O 
DINING) 

4.31.1  HVAC  System  Existing  Conditions 

These  Enlisted  Barracks  are  22,700  sq  ft,  three-story  buildings.  The  buildings  were  built  in 
1975  and  constructed  of  face  brick  and  concrete  block.  The  barracks  rooms  are  located  on 
the  first,  second,  and  third  floors  of  the  building.  The  mechanical  equipment  room  is 
located  on  the  first  floor  level.  Approximately  72  PCs  provide  heating  and  cooling  to  the 
rooms  and  hallways  in  each  barracks. 

The  following  table  describes  the  HVAC  equipment  serving  these  buildings. 


HVAC  System 
No. 

HVAC  System 
Type 

Description  of  HVAC  System 

Existing  Condition 

FC-1  through 
FC-72 

Two-pipe  fan  coil 

Dual-temperature  FCs  provide 
heating  and  cooling  to  each 
dormitory  room,  hallways,  and 
dayrooms  in  the  barracks.  A 
total  of  72  FCs  serve  the 
building. 

Fair  to  poor  condition  - 
some  control  valves  are 
leaky  and  most  have  been 
removed;  some  fan 
switches  are  broken  and 
inoperable 

Chilled  Water  to 
the  FCs 

Chilled  water  is  provided  by  a 
Central  Chiller  Plant 

CV-1 

Steam/HW 

converter 

CV-1  provides  HW  to  the  FCs; 
steam  is  provided  by  a  Central 
Boiler  Plant 

Poor  condition  -  exterior 
rust  and  corrosion  from 
leaking  pipes,  insulation 
damaged  and  missing 

DTWP-1 

Dual  Temperature 
Water  pump 

5  hp  pump  serves  dual 
temperature  water  system  FCs 

Poor  condition  -  exterior 
rust  and  corrosion, 
insulation  damaged  and 
missing 

4.31.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  were  observed  to  be  in  poor  condition.  Control  valves  on 
the  PCs  in  the  hallways  were  observed  to  be  leaky  and  corroded.  A  controls  renovation 
project  has  removed  the  control  valves  from  the  PCs  in  the  dormitory  rooms  and  dayrooms. 
The  control  valves  on  the  PCs  in  the  hallways  remained.  The  three  speed  fan  switches  on 
PCs  in  the  dayrooms  are  broken  or  damaged.  These  HVAC  system  components  in  need  of 
immediate  repair  are  listed  in  the  following  table,  with  the  repair  costs. 
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HVAC  System 
No. 

HVAC  System  Type 

Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

FC-1  through  FC- 
72 

Two-pipe  fan  coil 

1/2"  control  valves  leaking,  corroded  - 
replace  48  control  valves 

9,425 

FC-1  through  FC- 
72 

Two-pipe  fan  coil 

3  speed  fan  switches  on  FCs  in  dayrooms 
are  broken  or  damaged  -  replace  48  fan 
switches 

1,710 

Total  Repair  Cost 

11,135 

4.31.3 


)osed  HVAC  System  Replacement 


A  proposed  HVAC  system  replacement  was  considered,  but  would  not  be  feasible  given 
the  architectural  design  of  the  building.  This  system  replacement  is  described  as  follows: 

•  Four  SZ  AHUs  per  floor  ducted  to  16  dormitory  rooms  (4  rooms  per  SZ  AHU). 

•  SZ  AHUs  installed  in  dayrooms  converted  to  MERs. 

•  Dual  temperature  water  piped  from  existing  MER  up  through  floors  and  through 
hallways  to  MERs. 

The  MERs,  placed  in  the  dayrooms,  would  take  up  most  of  the  space  and  eliminate 
functional  use  of  dayrooms.  Estabhshing  a  dormitory  room  as  a  MER  on  each  floor  would 
reduce  available  space  for  quarters.  A  building  addition  could  be  constructed  to  provide 
space  for  MERs.  These  proposed  MER  locations  would  not  be  practical  or  feasible  for  this 
type  of  barracks.  Individual  room  fan  coils  are  the  only  practical  way  to  condition  these 
buildings. 


4.31.4  Recommendations 

The  HVAC  system  components  for  repair  are  recommended. 
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4.32  BUILDINGS  8014,  8040, 8048,  AND  8050  (ENLISTED  BARRACKS  W/O 
DINING) 

4.32.1  HVAC  System  Existing  Conditions 

These  Enlisted  Barracks  are  11,550  sq  ft,  three-story  buildings.  The  buildings  were  built  in 
1975  and  constructed  of  face  brick  and  concrete  block.  The  barracks  rooms  are  located  on 
the  first,  second,  and  third  floors  of  the  building.  The  mechanical  equipment  room  is 
located  on  the  first  floor  level.  Approximately  36  PCs  provide  heating  and  cooling  to  the 
rooms  and  hallways  in  each  barracks. 

The  following  table  describes  the  HVAC  equipment  serving  these  buildings. 


HVAC  System 
No. 

HVAC  System 
Type 

Description  of  HVAC  System 

Existing  Condition 

FC-1  through 
FC-36 

Two-pipe  fan  coil 

Dual-temperature  FCs  provide 
heating  and  cooling  to  each 
dormitory  room,  hallways,  and 
dayrooms  in  the  barracks.  A 
total  of  36  FCs  serve  the 
building. 

Fair  to  poor  condition  - 
some  control  valves  are 
leaky  and  some  have  been 
removed;  some  fan 
switches  are  broken  and 
inoperable 

Chilled  Water  to 
the  FCs 

Chilled  water  is  provided  by  a 
Central  Chiller  Plant 

CV-1 

Steam/HW 

converter 

CV-1  provides  HW  to  the  FCs; 
steam  is  provided  by  a  Central 
Boiler  Plant 

Poor  condition  -  exterior 
rust  and  corrosion  from 
leaking  pipes,  insulation 
damaged  and  missing 

DTWP-1 

Dual  Temperature 
Water  pump 

1 .5  hp  pump  serves  dual 
temperature  water  system  FCs 

Poor  condition  -  exterior 
rust  and  corrosion, 
insulation  damaged  and 
missing 

4.32.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  were  observed  to  be  in  poor  condition.  Control  valves  on 
the  PCs  in  the  hallways  were  observed  to  be  leaky  and  corroded.  A  controls  renovation 
project  has  removed  the  control  valves  from  the  PCs  in  the  dormitory  rooms  and  dayrooms. 
The  control  valves  on  the  PCs  in  the  hallways  remained.  The  three  speed  fan  switches  on 
PCs  in  the  dayrooms  are  broken  or  damaged.  These  HVAC  system  components  in  need  of 
immediate  repair  are  listed  in  the  following  table,  with  the  repair  costs. 


I 
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HVAC  System 
No. 

HVAC  System  Type 

Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

FC-1  through  FC- 
36 

Two-pipe  fan  coil 

1/2“  control  valves  leaking,  corroded  - 
replace  24  control  valves 

3,772 

FC-1  through  FC- 
36 

Two-pipe  fan  coil 

3  speed  fan  switches  on  FCs  in  dayrooms 
are  broken  or  damaged  -  replace  24  fan 
switches 

684 

Total  Repair  Cost 

4,456 

4.32.3  Proposed  HVAC  System  Replacement 

A  proposed  HVAC  system  replacement  was  considered,  but  would  not  be  feasible  given 
the  architectural  design  of  the  building.  This  system  replacement  is  described  as  follows: 

•  Two  SZ  AHUs  per  floor  ducted  to  8  dormitory  rooms  (4  rooms  per  SZ  AHU). 

•  SZ  AHUs  installed  in  dayrooms  converted  to  MERs. 

•  Dual  temperature  water  piped  from  existing  MER  up  through  floors  and  through 
hallways  to  MERs. 

The  MERs,  placed  in  the  dayrooms,  would  take  up  most  of  the  space  and  eliminate 
functional  use  of  dayrooms.  Establishing  a  dormitory  room  as  a  MER  on  each  floor  would 
reduce  available  space  for  quarters.  A  building  addition  could  be  constructed  to  provide 
space  for  MERs.  These  proposed  MER  locations  would  not  be  practical  or  feasible  for  this 
type  of  barracks.  Individual  room  fan  coils  are  the  only  practical  way  to  condition  these 
buildings. 

4.32.4  Recommendations 

The  HVAC  system  components  for  repair  are  recommended. 
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4.33  BUILDING  7806  (BATTALION  HEADQUARTERS) 

4.33.1  HVAC  System  Existing  Conditions 


Building  7806  is  a  13,490  sq  ft,  one-story  building.  The  budding  was  built  in  1958, 
originally  as  a  Five  Company  Mess  Hall,  and  is  constructed  of  face  brick  and  concrete  block. 
It  was  renovated  in  1968  into  a  Battalion  Headquarters  building.  The  building  is  heated 
and  cooled  by  two  SZ  AHUs.  The  entire  building  is  heated  by  perimeter  radiation  units. 

The  following  table  describes  the  HVAC  equipment  serving  Building  7806. 


HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

AHU-1 

SZ 

SZ  AHU  provides  heating  and 
cooling  to  the  south  haif  of  the 
building;  6,400  cfm  at  3  hp 

Poor  condition 

AHU-2 

SZ 

SZ  AHU  provides  heating  and 
cooling  to  the  north  haif  of  the 
building:  6,600  cfm  at  3  hp 

Poor  condition 

RAD-1 

HW  baseboard 
radiation 

Perimeter  radiation  provides 
heating  throughout  the  building 

Fair  condition 

CH-1 

Reciprocating  w/ 

Air  Cooled  Cond. 

70  Ton  chiller  serves  SZ  AHUs 

Fair  condition 

CWP-1 

CW  pump 

5  hp  pump  serves  CH-1  and  SZ 
AHUs 

Fair  condition 

BLR-1 

STM  Boiler 

STM  boiler  serves  SZ  AHUs  and 
RAD-1 

Fair  condition 

CV-1 

STM/HW 

Converter 

CV-1  provides  HW  to  RAD-1 

Fair  condition 

HWP-1 

HW  pump 

3/4  hp  pump  serves  CV-1  and 
RAD-1 

Fair  condition 

4.33.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  for  building  7806  were  observed  to  be  generally  in  fair 
condition  and  are  not  in  need  of  repair. 


4.33.3  Proposed  HVAC  System  Replacement 

The  SZ  AHUs  were  considered  for  replacement  with  VAV  AHUs.  The  following 
equipment  and  materials  are  included  in  the  proposed  HVAC  system  replacement: 

•  VAV  AHUs  with  VSDs  will  replace  the  SZ  AHUs. 

•  VAV  terminal  units  with  reheat  coils  will  be  installed  on  the  zone  supply  air  ducts; 
the  existing  ductwork  will  remain. 
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Thermostats  will  be  installed  in  each  zone;  the  thermostats  will  reset  the  VAV 
terminal  unit  controllers  that  vary  the  supply  air  to  the  zones. 


Method  of  Analysis 

The  approach  used  for  calculating  energy  savings  included  using  a  computer  program  to 
simulate  a  typical  building.  The  EZDOE  computer  model  for  Building  7656  was  used  to 
evaluate  energy  savings  for  the  proposed  HVAC  system  replacement.  Building  7656  is 
similar  to  Building  7806  except  for  the  HVAC  system.  Building  7656  has  MZ  AHUs  for 
heating  and  cooling;  Building  7806  has  SZ  AHUs  for  heating  and  cooling. 

The  analysis  proceeded  as  follows: 

•  The  computer  model  for  Building  7656  was  modified  to  incorporate  the  SZ  AHUs. 
This  model  was  used  for  the  baseline  computer  model. 

•  The  baseline  computer  model  was  modified  to  include  the  HVAC  replacement 
systems  -  the  VAV  AHUs  with  a  VSDs.  The  VSD  controls  were  set  to  vary  the 
supply  air  volume  down  to  20%.  The  modified  baseline  is  the  ECO  model. 

•  The  ECO  model  energy  use  was  subtracted  from  the  baseline  energy  use  to  find  the 
energy  savings  for  natural  gas  and  electricity. 

•  A  construction  cost  was  developed  for  the  proposed  HVAC  system  replacement. 

•  The  energy  savings  and  the  construction  cost  were  entered  into  a  LCCA  worksheet. 
Additional  information  entered  into  the  LCCA  worksheet  included  the  following: 

-  Economic  life  is  20  years. 

-  Avoided  cost  of  existing  system  replacement  was  included  as  a  non-recurring 
fifth  year  cost. 


rs  and  Economic  Analysis 


The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  are 
included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following  table. 
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Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

263 

Annual  Electric  Demand  Savings  ($) 

735 

Annual  Natural  Gas  Savings  (MBtu) 

(95) 

Total  Annual  Energy  Cost  Savings 

$3,526 

Investment  Cost 

$34,973 

Annual  Maintenance  Cost  Savings 

$0 

Non-recurring  Cost  Savings 

$23,323 

Savings-to-Investment  Ratio  (SIR) 

2.13 

7.45 

4.33.4  Recommendations 


The  proposed  HVAC  system  replacement  is  recommended. 
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4.34  BUILDING  8025  (BATTALION  ADMINISTRATION  AND  CLASSROOMS) 

4.34.1  HVAC  System  Existing  Conditions 


Building  8025  is  a  12,000  sq  ft,  one-story  building.  The  building  was  built  in  1975  and  is 
constructed  of  face  brick  and  concrete  block.  Three  MZ  AHUs  provide  cooling  to  two  large 
classrooms  and  administrative  offices.  The  entire  building  is  heated  by  HW  perimeter 
radiation  units. 

The  following  table  describes  the  HVAC  equipment  serving  Building  8025. 


HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

AHU-1 

MZ 

MZ  AHU  provides  cooling  only 
to  the  southeast  classroom; 

2,610  cfm  at  3  hp 

Fair  condition 

AHU-2 

MZ 

MZ  AHU  provides  cooling  only 
to  the  northwest  classroom; 

4,850  cfm  at  5  hp 

Fair  condition 

AHU-3 

MZ 

MZ  AHU  provides  cooling  only 
to  the  northeast  administrative 
offices;  2,610  cfm  at  3  hp 

Fair  condition 

RAD-1 

HW  baseboard 
radiation 

Perimeter  radiation  provides 
heating  throughout  the  building 

Fair  condition 

Chiiied  Water 

Chilled  Water  is  provided  by  a 
Central  Chiller  Plant 

CWP-1 

CW  pump 

1  hp  pump  serves  MZ  AHUs 

Fair  condition 

Steam 

Steam  is  provided  by  a  Central 
Boiler  Plant 

CV-1 

STM/HW 

Converter 

CV-1  provides  HW  to  RAD-1 

Fair  condition 

HWP-1 

HW  pump 

1-1/2  hp  pump  serves  CV-1  and 
RAD-1 

Fair  condition 

4.34.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  for  Building  8025  were  observed  to  be  in  fair  condition  and 
are  not  in  need  of  repair. 


4.34.3  Proposed  HVAC  System  Replacement 

The  three  MZ  AHUs  serving  Building  8025  were  considered  for  conversion  to  VAV  AHUs. 
The  existing  MZ  AHUs  will  be  modified  as  follows: 

•  VSD  controllers  will  be  installed  on  the  MZ  AHUs  to  control  the  supply  fan  speed. 
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•  MZ  AHUs  have  zone  dampers  for  the  hot  decks  and  cold  decks.  The  pneumatic 
actuators  on  the  hot  and  cold  deck  zone  dampers  will  be  retrofitted  with  electric 
actuators  and  VAV  terminal  unit  controllers.  The  retrofitted  dampers  will  vary  the 
airflow  rate  to  each  zone. 

•  Summer-Winter  changeover  switch  will  be  installed  to  close  the  retrofitted  dampers 
on  the  hot  and  cold  decks  during  heating  or  cooling  seasons.  The  hot  deck  damper 
will  close  during  the  cooling  season,  and  the  cold  deck  damper  will  close  during  the 
heating  season. 

•  Thermostats  will  be  installed  in  each  zone;  the  thermostats  will  reset  the  VAV 
terminal  unit  controllers  that  vary  the  supply  air  to  the  zones. 

Method  of  Analysis 

The  approach  used  for  calculating  energy  savings  included  using  a  computer  program  to 
simulate  a  typical  building.  The  EZDOE  computer  model  for  Building  7108  (Battalion 
Admin,  and  Classroom)  was  used  to  evaluate  energy  savings  for  the  proposed  HVAC 
system  replacement.  Building  7108  is  similar  to  Building  8025. 

The  analysis  proceeded  as  follows: 

•  The  computer  model  for  Building  7108  was  used  for  the  baseline  computer  model. 

•  The  baseline  computer  model  was  modified  to  include  the  HVAC  replacement 
system  -  the  MZ  AHUs  converted  to  VAV  AHUs  with  VSDs.  The  modified  baseline 
is  the  ECO  model. 

•  The  ECO  model  energy  use  was  subtracted  from  the  baseline  energy  use  to  find  the 
energy  savings  for  natural  gas  and  electricity. 

•  A  construction  cost  was  developed  for  the  proposed  HVAC  system  replacement. 

•  The  energy  savings  and  the  construction  cost  were  entered  into  a  LCCA  worksheet. 
The  economic  life  for  the  LCCA  is  20  years. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  are 
included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following  table. 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

65 

Annual  Electric  Demand  Savings  ($) 

(112) 

Annual  Natural  Gas  Savings  (MBtu) 

0 

Total  Annual  Energy  Cost  Savings 

$679 

Investment  Cost 

$17,282 

Annual  Maintenance  Cost  Savings 

$0 

Non-recurring  Cost  Savings 

$0 

Savings-to-Investment  Ratio  (SIR) 

0.63 

25.45 

4.34.4  Recommendations 

The  HVAC  systems  are  not  recommended  for  repair  or  replacement. 
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4.35  BUILDING  3  (POST  CHAPEL) 


4.35.1  HVAC  System  Existing  Conditions 

Building  3  is  a  8,828  sq  ft,  one-story  building  with  a  conditioned  basement.  It  was 
constructed  in  1875  and  has  sandstone  block  foundations  and  walls.  Ihie  Post  Chapel  has  a 
sanctuary  and  sacristy  on  ground  level  with  classrooms  and  a  kitchen  area  in  the  basement. 
A  H&V  Unit  and  a  cooling-only  SZ  AHU  are  connected  to  the  same  supply  air  ductwork, 
and  provide  heating  and  cooling  to  the  entire  building.  A  manual  air  damper  can  be  set  for 
either  summer  or  winter  operation.  It  is  estimated  that  most  of  the  HVAC  equipment  was 
installed  during  the  early  1970s. 

The  following  table  describes  the  HVAC  equipment  serving  Building  3. 


HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

AHU-1 

SZ 

SZ  AHU  provides  cooling  to  the 
entire  building;  SZ  AHU  is  a 
packaged  unit  with  a  DX  coil 
and  compressor  unit;  3/4  hp  and 
approx.  4,800  cfm 

Fair  condition 

H&V-l 

H&V  Unit 

H&V  Unit  provides  heating  and 
ventilation  air  to  the  entire 
building;  3  hp  and  5,000  cfm 

Fair  condition  -  very  old 

CT-1 

Cooling  Tower 

Water  cooling  tower  serves 

AHU-1 

Poor  condition  -  severe 
corrosion 

BLR-1 

STM  Boiler 

600,000  Btuh  (output)  Steam 
Boiler  serves  AHU-1  and  H&V-l 

Fair  condition  -  very  old 

4.35.2  HVAC  System  Components  for  Repair 

The  AHU-1,  H&V-l,  BLR-1  system  components  were  observed  to  be  generally  in  fair 
condition.  The  CT-1  has  severe  corrosion,  is  beyond  repair,  and  should  be  replaced. 


4.35.3  Proposed  HVAC  System  Replacement 

All  the  HVAC  equipment  is  recommended  for  replacement.  AHU-1  and  H&V-l  will  be 
replaced  with  a  VAV  AHU  serving  three  zones.  The  cooling  tower  and  boiler  wiU  be 
replaced  with  more  efficient  equipment.  The  following  equipment  and  materials  are 
included  in  the  proposed  HVAC  system  replacement: 

•  VAV  AHU  with  VSD. 
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•  Three  VAV  terminal  imits  with  reheat  coils  will  be  installed  on  existing  ductwork. 
Three  zones  will  be  served  by  the  VAV  terminal  units:  west  half  of  sanctuary  and 
basement,  east  half  of  sanctuary  and  basement,  and  the  sacristy  at  the  north  end  of 
the  building. 

•  HW  boiler  will  be  installed  to  provide  hot  water. 

•  Air  cooled  chiller  will  be  installed  to  provide  chilled  water. 

Method  of  Analysis 

The  approach  used  for  calculating  energy  savings  included  using  a  computer  program  to 
simulate  a  typical  building.  The  EZDOE  computer  model  for  Building  6  (Post  Chapel)  was 
used  to  evaluate  energy  savings  for  the  proposed  HVAC  system  replacement. 

The  analysis  proceeded  as  follows: 

•  The  computer  model  for  Building  6  was  used  as  the  baseline  computer  model.  It 
was  modified  to  simulate  the  existing  HVAC  systems  in  Building  3. 

•  The  baseline  computer  model  was  modified  to  include  the  HVAC  replacement 
systems  -  the  VAV  AHU,  the  HW  boiler,  and  the  air  cooled  water  chiller.  The 
modified  baseline  is  the  ECO  model. 

•  The  ECO  model  energy  use  was  subtracted  from  the  baseline  energy  use  to  find  the 
energy  savings  for  natural  gas  and  electricity.  Energy  savings  were  prorated  on  a 
sq  ft  basis  to  Building  3. 

•  A  construction  cost  was  developed  for  the  proposed  HVAC  system  replacement. 

•  The  energy  savings  and  the  construction  cost  were  entered  into  a  LCCA  worksheet. 
Additional  information  entered  into  the  LCCA  worksheet  included  the  following: 

-  Economic  life  is  20  years. 

-  Annual  maintenance  costs  were  calculated  using  estimated  labor  hours  and 
materials. 

-  Avoided  cost  of  existing  system  replacement  was  included  as  a  non-recurring 
fifth  year  cost. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  are 
included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following  table. 
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Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

136 

Annual  Electric  Demand  Savings  ($) 

131 

Annual  Natural  Gas  Savings  (MBtu) 

212 

Total  Annual  Energy  Cost  Savings 

$2,653 

Investment  Cost 

$68,200 

Annual  Maintenance  Cost  Savings 

$724 

Non-recurring  Cost  Savings 

$48,583 

Savings-to-Investment  Ratio  (SIR) 

1.42 

Simple  Payback  (yrs) 

11.75 

4.35.4  Recommendations 


The  proposed  HVAC  system  replacement  is  not  recommended. 
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4.36  BUILDING  7086  (UNIT  CHAPEL) 


4.36.1  HVAC  System  Existing  Conditions 

Building  7086  is  a  8,700  sq  ft,  one-story  building.  The  budding  was  built  in  1957  and  is 
constructed  of  face  brick  and  concrete  block.  The  building  is  divided  into  two  fimctional 
areas,  the  church  sanctuary  and  the  administration  offices.  The  administration  offices  are 
heated  and  cooled  by  PCs.  The  church  sanctuary  is  heated  and  cooled  by  a  large  SZ  AHU. 

The  following  table  describes  the  HVAC  equipment  serving  Building  7086 


HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

FC-1  through 
FC-11 

Two-pipe  fan  coil 

Four  dual-temperature  FCs 
provide  heating  and  cooling  to 
the  administration  offices;  a  total 
of  1 1  FCs  serve  this  area  of 
building 

Fair  condition 

AHU-1 

SZ 

SZ  AHU  provides  heating  and 
cooling  to  the  church  sanctuary: 
5,400  cfm  at  3  hp 

Fair  condition 

ACCU-1 

Air  Cooled 
Condensing  Unit 

20  Ton  ACCU  serves  SZ  AHU 
with  DX  coil 

Fair  condition 

CH-1-2 

Reciprocating  w/ 

Air  Cooled  Cond.  - 
Split  System 

10  Ton  chiller  serves  FCs 

Fair  condition 

BLR-1 

HW  Boiler 

907,000  BTUH  (output)  boiler 
serves  FCs  and  SZ  AHU 

Fair  condition 

DTWP-1 

1 .5  hp  pump  serves  BLR-1  and 
FCs 

Fair  condition 

DTWP-2 

3/4  hp  pump  serves  BLR-1  and 
SZ  AHU 

Fair  condition 

4.36.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  were  observed  to  be  in  fair  condition  and  are  not  in  need  of 
repair. 


4.36.3  Proposed  HVAC  System  Replacement 

The  SZ  AHU  serving  the  church  sanctuary  in  Building  7086  was  considered  for  replacement 
with  a  VAV  AHU.  The  following  equipment  and  materials  are  included  in  the  proposed 
HVAC  system  replacement: 

•  VAV  AHU  with  VSD. 
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•  Two  VAV  terminal  units  with  reheat  coils  will  be  installed  on  existing  ductwork. 
The  two  zones  served  by  the  VAV  terminal  units  are  the  north  half  and  south  half  of 
the  church  sanctuary. 

•  Thermostats  will  be  installed  in  each  zone;  the  thermostats  will  reset  the  VAV 
terminal  unit  controllers  that  vary  the  supply  air  to  the  zone. 

Method  of  Analysis 

The  EZDOE  computer  model  for  Building  7086  was  used  to  evaluate  energy  savings  for  the 
proposed  HVAC  system  replacement. 

The  analysis  proceeded  as  follows; 

•  The  computer  model  for  Building  7086  was  used  as  the  baseline  computer  model. 

The  baseline  computer  model  was  modified  to  include  the  HVAC  replacement 
systems  -  the  VAV  AHU  with  VSD.  The  modified  baseline  is  the  ECO  model.  The 
following  system  parameters  were  also  included: 

-  Supply  air  volume  varies  down  to  only  50%,  to  avoid  DX  coil  freeze  up. 

-  VAV  terminal  imits  vary  supply  air  volume  down  to  20%. 

-  Supply  fan  utilizes  a  bypass  when  VAV  terminal  units  vary  supply  air 
volume  below  50%. 

•  The  ECO  model  energy  use  was  subtracted  from  the  baseline  energy  use  to  find  the 
energy  savings  for  natural  gas  and  electricity. 

•  A  construction  cost  was  developed  for  the  proposed  HVAC  system  replacement. 

•  The  energy  savings  and  the  construction  cost  were  entered  into  a  LCCA  worksheet. 
Additional  information  entered  into  the  LCCA  worksheet  included  the  following: 

-  Economic  life  is  20  years. 

-  Avoided  cost  of  existing  system  replacement  was  included  as  a  non-recurring 
fifth  year  cost. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  are 
included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following  table. 
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4.36.4  Recommendations 

The  proposed  HVAC  system  replacement  is  recommended. 
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4.37  BUILDING  602  (DENTAL  CLINIC) 


4.37.1  HVAC  System  Existing  Conditions 

Building  602  is  a  11,560  sq  ft,  one-story  building.  It  was  built  in  1979  and  is  constructed  of 
poured  concrete  foundations  and  walls.  The  dental  clinic  is  heated  and  cooled  by  a  dual 
duct  (DD)  AHU.  Finned  tube  radiation  units  at  the  perimeter  of  the  building  provide 
additional  heating. 

The  following  table  describes  the  HVAC  equipment  serving  Building  602. 


HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

AHU-1 

Dual  Duct 

DD  AHU  with  42  mixing  boxes 
provides  heating  and  cooling  to 
the  entire  building:  13,900  cfm 
at  25  hp 

Fair  condition 

RAD-1 

HW  Finned  tube 
radiation 

Finned  tube  radiation  units 
provide  additional  heating  along 
the  perimeter  of  the  building 

Fair  condition 

CH-1 

Reciprocating  w/ 

Air  Cooled  Cond. 

78  Ton  chiller  serves  the  DD 

AHU 

Fair  condition 

CWP-1 

CW  pump 

2  hp  pump  serves  CH-1  and  DD 
AHU 

Fair  condition 

BLR-1 

Steam  boiler 

506,000  Btuh  (output)  steam 
boiler  serves  AHU-1  and  RAD-1 

Fair  condition 

CV-1 

STM/HW 

Converter 

STM/HW  converter  provides 

HW  to  AHU-1  and  RAD-1 

Fair  condition 

HWP-1 

HW  pump 

1/4  hp  pump  serves  AHU-1  and 
RAD-1 

Fair  condition 

4.37.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  were  observed  to  be  generally  in  fair  condition  and  are  not 
in  need  of  repair. 


4.37.3  Proposed  HVAC  System  Replacement 

The  DD  AHU  serving  Building  602  was  considered  for  conversion  to  a  VAV  AHU.  The 
following  equipment  and  materials  will  be  included  in  the  proposed  HVAC  system 
replacement: 

•  DD  AHU  will  be  converted  to  a  VAV  DD  AHU;  a  VSD  will  be  installed. 
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•  Existing  ductwork  will  remain;  the  existing  mixing  boxes  will  be  replaced  with  dual 
duct  VAV  terminal  units. 

•  Thermostats  will  be  installed  in  each  zone;  the  thermostats  will  reset  the  VAV 
terminal  unit  controllers  that  vary  the  supply  air  to  the  zone. 

Method  of  Analysis 

The  approach  used  for  calculating  energy  savings  included  using  a  computer  program  to 
simulate  a  typical  building.  The  EZDOE  computer  model  for  Building  7665  (Dental  Clinic) 
was  used  to  evaluate  energy  savings  for  the  proposed  HVAC  system  replacement  in 
Building  602.  The  computer  model  building  is  similar  in  use  and  construction  to  Building 
602. 

The  analysis  proceeded  as  follows: 

•  The  computer  model  for  Building  7665  was  modified  to  simulate  the  existing  HVAC 
systems  in  Building  602.  This  computer  model  was  used  as  the  baseline. 

•  The  baseline  computer  model  was  modified  to  include  the  proposed  HVAC  system 
replacement  -  the  dual  duct  VAV  AHU  with  VSD.  The  supply  air  volume  varies 
down  to  20%.  The  modified  baseline  is  the  ECO  model. 

•  The  ECO  model  energy  use  was  subtracted  from  the  baseline  energy  use  to  find  the 
energy  savings  for  natural  gas  and  electricity.  The  energy  savings  were  prorated  on 
a  square  foot  basis  to  derive  the  energy  savings  for  Building  602. 

•  A  construction  cost  was  developed  for  the  proposed  HVAC  system  replacement. 

•  The  energy  savings  and  the  construction  cost  were  entered  into  a  LCCA  worksheet. 
The  economic  life  for  the  LCCA  worksheet  is  20  years. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  are 
included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following  table. 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

681 

Annual  Electric  Demand  Savings  ($) 

1,242 

Annual  Natural  Gas  Savings  (MBtu) 

(132) 

Total  Annual  Energy  Cost  Savings 

$8,934 

Investment  Cost 

$35,342 

Annual  Maintenance  Cost  Savings 

$0 

Non-recurring  Cost  Savings 

$0 

Savings-to-Investment  Ratio  (SIR) 

3.94 

3.96 

4.37,4  Recommendations 


The  proposed  HVAC  system  replacement  is  recommended. 
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4.38  BUILDING  7665  (DENTAL  CLINIC) 


4.38.1  HVAC  System  Existing  Conditions 

Building  7665  is  a  11,080  sq  ft,  one-story  building.  It  was  built  in  1965  and  is  constructed  of 
face  brick  and  concrete  block.  The  dental  clinic  is  heated  and  cooled  by  a  six  zone  MZ 
AHU. 

The  following  table  describes  the  HVAC  equipment  serving  Building  7665. 


HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

AHU-1 

MZ 

MZ  AHU  (6  zones)  provides 
heating  and  cooling  to  the  entire 
building:  19,500  cfm  at  15  hp 

Fair  condition 

CH-1 

Two  Reciprocating 
Compressors 

50  Ton  chiller  serves  the  MZ 

AHU 

Fair  condition 

CT-1 

Cooling  Tower - 
Water 

55  Ton  Cooling  Tower  serves 
CH-1;  5  hp  fan 

Fair  condition 

CNWP-1 

Condenser  water  pump  serves 
CT-I;  5  hp  pump 

Fair  condition 

BLR-1 

steam  boiler 

650,000  Btuh  (output)  Steam 
boiler  serves  AHU-1 

Fair  condition 

4.38.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  were  observed  to  be  generally  in  fair  condition  and  are  not 
in  need  of  repair. 


4.38.3  Proposed  HVAC  System  Replacement 


The  MZ  AHU  serving  Building  7665  was  considered  for  conversion  to  a  VAV  AHU.  The 
following  equipment  and  materials  will  be  included  in  the  proposed  HVAC  system 
replacement: 

•  VSD  will  be  installed  on  Ihe  MZ  AHU. 

•  Existing  ductwork  will  remain;  VAV  terminal  units  with  reheat  coils  will  be 
installed  on  the  zone  supply  air  ducts. 

•  Thermostats  will  be  installed  in  each  zone;  the  thermostats  will  reset  the  VAV 
terminal  unit  controllers  that  vary  the  supply  air  to  the  zone. 
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Method  of  Analysis 


The  EZDOE  computer  model  for  Building  7665  was  used  to  evaluate  energy  savings  for  the 
proposed  HVAC  system  replacement.  The  analysis  proceeded  as  follows: 

•  The  computer  model  for  Building  7665  was  used  for  the  baseline  computer  model. 

•  The  baseline  computer  model  was  modified  to  include  the  proposed  HVAC  system 
with  a  VSD.  The  modified  baseline  is  the  ECO  model.  The  following  system 
parameters  were  also  included: 

-  Supply  air  volume  varies  down  to  only  50%,  to  avoid  DX  coil  freeze  up. 

-  Dual  duct  VAV  terminal  units  vary  supply  air  volume  down  to  20%. 

-  Supply  fan  utilizes  a  bypass  when  VAV  terminal  units  vary  supply  air 
volume  below  50%. 

•  The  ECO  model  energy  use  was  subtracted  from  the  baseline  energy  use  to  find  the 
energy  savings  for  natural  gas  and  electricity. 

•  A  construction  cost  was  developed  for  the  proposed  HVAC  system  replacement. 

•  The  energy  savings  and  the  construction  cost  were  entered  into  a  LCCA  worksheet. 
The  economic  life  of  the  LCCA  worksheet  is  20  years. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  are 
included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following  table. 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

301 

Annual  Electric  Demand  Savings  ($) 

637 

Annual  Natural  Gas  Savings  (MBtu) 

(107) 

Total  Annual  Energy  Cost  Savings 

$3,834 

Investment  Cost 

$12,210 

Annual  Maintenance  Cost  Savings 

$0 

Non-recurring  Cost  Savings 

$0 

Savings-to-Investment  Ratio  (SIR) 

4.85 

Simple  Payback  (yrs) 

3.18 

4.38.4  Recommendations 

The  proposed  HVAC  system  replacement  is  recommended. 
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4.39  BUILDING  7670  (DENTAL  CLINIC) 


4.39.1  HVAC  System  Existing  Conditions 

Building  7670  is  a  14,960  sq  ft,  one-story  building.  It  was  built  in  1976  and  is  constructed  of 
face  brick  and  concrete  block  walls.  The  dental  clinic  is  heated  and  cooled  by  a  DD  AHU. 
Finned  tube  radiation  units  at  the  perimeter  of  the  building  provide  additional  heating. 

The  following  table  describes  the  HVAC  equipment  serving  Building  7670. 


HVAC  System  No. 

HVAC  System  Type 

Description  of  HVAC 
System 

Existing  Condition 

AHU-1 

DD 

DD  AHU  with  50  mixing 
boxes  provides  heating 
and  cooling  to  the  entire 
building:  25,400  cfm  at 
7.5  hp;  7.5  hp  return  air 
fan 

Fair  condition 

RAD-1 

HW  Finned  tube 
radiation 

Finned  tube  radiation 
units  provide  additional 
heating  along  the 
perimeter  of  the 
building 

Fair  condition 

CH-1 

Reciprocating  w/  Air 
Cooled  Cond. 

83  Ton  chiller  serves 
the  DD  AHU 

Fair  condition 

CWP-1 

CW  pump 

2  hp  pump  serves  CH-1 
and  DD  AHU 

Fair  condition 

BLR-1 

Steam  boiler 

782,000  Btuh  (output) 
steam  boiler  serves 
AHU-1  and  RAD-1 

Good  condition 

CV-1 

STM/HW  Converter 

STM/HW  converter 
provides  HW  to  AHU-1 
and  RAD-1 

Fair  condition 

HWP-1 

HW  pump 

1/2  hp  pump  serves 
AHU-1  and  RAD-1 

Fair  condition 

4.39.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  were  observed  to  be  in  fair  condition  and  are  not  in  need  of 
repair. 

4.39.3  Proposed  HVAC  System  Replacement 


The  DD  AHU  serving  Building  7670  was  considered  for  conversion  to  a  VAV  AHU.  The 
following  equipment  and  materials  will  be  included  in  the  proposed  HVAC  system 
replacement: 
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•  DD  AHU  will  be  converted  to  a  VAV  AHU;  a  VSD  will  be  installed  to  control  the 
supply  and  return  fan  speed. 

•  Existing  ductwork  will  remain;  the  existing  mixing  boxes  will  be  replaced  with  dual 
duct  VAV  terminal  units. 


•  Thermostats  will  be  installed  in  each  zone;  the  thermostats  will  reset  the  VAV 
terminal  unit  controllers  that  vary  the  supply  air  to  the  zone. 

Method  of  Analysis 


The  approach  used  for  calculating  energy  savings  included  using  a  computer  program  to 
simulate  a  typical  building.  The  EZDOE  computer  model  for  Building  7665  (Dental  Clinic) 
was  used  to  evaluate  energy  savings  for  the  proposed  HVAC  system  replacement  in 
Building  7670.  The  computer  model  building  is  similar  in  use  and  construction  to  Building 
7670. 


The  analysis  proceeded  as  follows: 

•  The  computer  model  for  Building  7665  was  modified  to  simulate  the  existing  HVAC 
systems  in  Building  7670.  This  computer  model  was  used  as  the  baseline. 

•  The  baseline  computer  model  was  modified  to  include  the  proposed  HVAC  system 
replacement  -  the  dual  duct  VAV  AHU  with  VSD.  The  supply  air  volume  varies 
down  to  20%.  The  modified  baseline  is  the  ECO  model. 


•  The  ECO  model  energy  use  was  subtracted  from  the  baseline  energy  use  to  find  the 
energy  savings  for  natural  gas  and  electricity.  The  energy  savings  were  prorated  on 
a  square  foot  basis  to  derive  the  energy  savings  for  Building  7670. 

•  A  construction  cost  was  developed  for  the  proposed  HVAC  system  replacement. 

•  The  energy  savings  and  the  construction  cost  were  entered  into  a  LCCA  worksheet. 
The  economic  life  for  the  LCCA  worksheet  is  20  years. 


Savings  and  Economic  Analysis 


The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  are 
included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following  table. 
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Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Enerqv  Savings  (MBtu) 

889 

Annual  Electric  Demand  Savings  ($) 

958 

Annual  Natural  Gas  Savings  (MBtu) 

(173) 

Total  Annual  Energy  Cost  Savings 

$11,006 

Investment  Cost 

$40,355 

Annual  Maintenance  Cost  Savings 

$0 

Non-recurring  Cost  Savings 

$0 

Savings-to-Investment  Ratio  (SIR) 

4.26 

3.67 

4.39.4  Recommendations 


The  proposed  HVAC  system  replacement  is  recommended. 
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4.40  BUILDING  7245  (ENLISTED  PERSONNEL  DINING) 


4.40.1  HVAC  System  Existing  Conditions 

Biiilding  7245  is  a  14,000  sq  ft,  one-story  building.  The  building  was  built  during  the  late 
1950s  and  is  constructed  of  face  brick  and  concrete  block.  It  is  has  a  dining  hall  area  and  a 
kitchen  area.  The  mechanical  equipment  room  is  located  in  a  mezzanine  above  the  kitchen 
area.  Two  SZ  AHUs  provide  heating  and  cooling  to  the  dining  hall  area.  Finned  tube 
radiation  units  at  the  perimeter  of  the  dining  hall  area  provide  additional  heating.  Three 
MAUs  provide  heating  to  the  kitchen  area  and  make-up  air  for  the  kitchen  exhaust  hoods. 

The  following  table  describes  the  HVAC  equipment  serving  Building  7245. 


HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

AHU-1 

SZ 

SZ  AHU  provides  heating  and 
cooling  to  half  of  the  dining  hall 
area;  7,000  cfm  at  5  hp 

Poor  condition  -  2”  cooling 
coil  3-way  control  valve  is 
inoperable 

AHU-2 

SZ 

SZ  AHU  provides  heating  and 
cooling  to  the  other  half  of  the 
dining  hall  area;  7,250  cfm  at  5 
hp 

Poor  condition 

MAU-1 

MAU 

MAU-1  provides  heating  and 
make-up  air  to  the  kitchen  area; 

1 1 ,400  cfm  at  5  hp 

Poor  condition  -  OA  damper 
actuator  linkage 
disconnected;  inoperable 

MAU-2 

MAU 

MAU-2  provides  heating  and 
make-up  air  to  the  kitchen  area; 
3,600  cfm  at  1 .5  hp 

Poor  condition 

MAU-3 

MAU 

MAU-3  provides  heating  and 
make-up  air  to  the  kitchen  area; 

1 ,000  cfm  at  1  hp 

Poor  condition  -  OA  damper 
actuator  linkage 
disconnected;  inoperable 

RAD-1 

HW  Finned  Tube 
Radiation 

HW  finned  tube  radiation  units 
provide  heating  along  the 
perimeter  of  the  dining  hall  area 

Fair  condition 

Chilled  Water  to 
the  SZ  AHUs 

Chilled  water  is  provided  by  a 
Central  Chiller  Plant 

CWP-1 

CW  pump 

5  hp  pump  serves  AHU-1  and 
AHU-2 

Fair  condition 

BLR-1 

Steam  Boiler 

Steam  boiler  senres  SZ  AHUs, 
MAUs,  CV-1 ,  and  kitchen 
equipment  (6,900,000  Btuh 
output) 

Fair  condition 

CV-1 

STM/HW 

Converter 

STM/HW  converter  provides 

HW  to  RAD-1 

Fair  condition 

HWP-1 

HW  pump 

1/2  hp  pump  sen/es  RAD-1 

Fair  condition 
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4.40.2  HVAC  System  Components  for  Repair 


The  HVAC  system  components  were  observed  to  be  in  poor  to  fair  condition.  The  HVAC 
system  components  in  need  of  immediate  repair  are  listed  in  the  following  table,  with  the 
repair  costs. 


HVAC  System 
No. 

HVAC  System  Type 

Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

AHU-1 

SZ 

2“  CW  control  valve  actuator  inoperable  - 
replace  entire  valve 

426 

MAU-1 

MAU 

OA  damper  actuator  linkage  is 
disconnected;  damper  actuator  is 
inoperable  -  replace  entire  assembly 

223 

MAU-3 

MAU 

OA  damper  actuator  linkage  is 
disconnected;  damper  actuator  is 
inoperable  -  replace  entire  assembly 

223 

Total  Repair  Cost 

872 

4.40.3  Proposed  HVAC  System  Replacement 

The  SZ  AHUs  and  the  MAUs  serving  Building  7245  were  considered  for  replacement.  The 
SZ  AHUs  will  be  replaced  with  VAV  AHU  systems  each  serving  half  of  the  dining  area. 
The  MAUs  will  be  replaced  with  Heat  Recovery  Unit  (HRU)  systems  each  serving  half  of 
the  kitchen  area.  The  following  equipment  and  materials  are  included  in  the  proposed 
HVAC  systems  replacement: 

•  VAV  AHUs  with  VSDs  will  replace  the  SZ  AHUs. 

•  VAV  terminal  units  with  reheat  coils  will  be  installed  on  the  zone  supply  air  ducts. 

•  Thermostats  will  be  installed  in  each  zone;  the  thermostats  will  reset  the  VAV 
terminal  unit  controllers  that  vary  the  supply  air  to  the  zones. 

•  HRUs  will  replace  MAU-1  and  MAU-2. 

•  Exhaust  fans  interlocked  with  MAU-1  and  MAU-2  will  be  removed.  Exhaust 
ductwork  will  be  modified,  added  to,  and  connected  to  the  exhaust  fan  outlets  and 
inlets  on  the  HRUs. 

Method  of  Analysis 

The  EZDOE  computer  models  for  Building  7245  were  used  to  evaluate  energy  savings  for 
the  proposed  HVAC  system  replacement. 
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The  analysis  proceeded  as  follows: 


•  The  computer  models,  one  for  the  dining  area  and  one  for  the  kitchen  area  in 
Building  7245  were  used  as  the  baseline  computer  models. 

•  The  baseline  computer  models  were  modified  to  include  the  HVAC  replacement 
systems  -  the  VAV  AHUs  and  the  HRUs.  The  modified  baselines  are  the  ECO 
models.  The  ECO  models  included  additional  modifications  as  follows: 

-  VAV  controls  vary  the  supply  air  volume  down  to  20%. 

-  HRU  heat  recovery  of  exhaust  air  fimctions  at  70%  efficiency. 

•  The  ECO  models  energy  use  was  subtracted  from  the  baselines  energy  use  to  find 
the  energy  savings  for  natural  gas  and  electricity. 

•  Construction  costs  were  developed  for  the  proposed  HVAC  system  replacements. 

•  The  energy  savings  and  the  construction  cost  were  entered  into  LCCA  worksheets. 
Additional  information  entered  into  the  LCCA  worksheets  included  the  following: 


-  Economic  life  is  20  years. 


-  Avoided  cost  of  existing  system  replacement  was  included  as  a  non-recurring 
fifth  year  cost. 


Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  for 
the  SZ  AHUs  serving  the  dining  area  are  included  in  Appendix  D.  The  results  of  the 
analysis  are  presented  in  the  following  table. 


Replace  SZ  AHUs  in  Dining  Area  with  VAV  AHUs 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

287 

Annual  Electric  Demand  Savings  ($) 

381 

Annual  Natural  Gas  Savings  (MBtu) 

(279) 

Total  Annual  Energy  Cost  Savings 

$2,707 

investment  Cost 

$33,387 

Annual  Maintenance  Cost  Savings 

$0 

Non-recurring  Cost  Savings 

$21,050 

Savings-to-Investment  Ratio  (SIR) 

1.74 

8.88 
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The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  for 
the  MAUs  serving  the  kitchen  are  included  in  Appendix  D.  The  results  of  the  analysis  are 
presented  in  the  following  table. 


Replace  MAUs  with  HRUs 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

103 

Annual  Electric  Demand  Savings  ($) 

332 

Annual  Natural  Gas  Savings  (MBtu) 

3,511 

Total  Annual  Energy  Cost  Savings 

$16,047 

Investment  Cost 

$90,334 

Annual  Maintenance  Cost  Savings 

$0 

Non-recurring  Cost  Savings 

$30,377 

Savings-to-Investment  Ratio  (SIR) 

3.49 

Simple  Payback  (yrs) 

5.14 

4.40.4  Evaluation  of  Dedicated  Boilers  for  Service  Water  Heating 
Proposed  Modification 

It  is  proposed  to  replace  a  steam  boiler  serving  both  space  heating  and  service  water 
heating  (SWH)  loads  with  separate  dedicated  boilers  for  each  of  the  loads.  The  existing 
steam  boiler  serving  combined  loads  operates  at  a  low  part  load  ratio.  At  low  part  load 
ratios,  boilers  have  poor  operating  efficiencies,  especially  during  the  summer  months  when 
space  heating  is  not  required.  The  advantage  of  dedicated  boilers  for  each  load  is  that  the 
space  heat  boiler  may  be  shut  off  during  the  summer  months,  and  the  SWH  boiler  will 
operate  with  better  efficiency  if  properly  sized  to  the  SWH  load.  These  proposed 
modifications  are  applicable  to  any  building  which  uses  a  single  boiler  for  both  space 
heating  and  SWH  heating. 

Analysis 

Building  7245,  an  Enlisted  Personnel  Dining  Facility,  was  selected  for  evaluation.  This 
building  has  a  single  6,900,000  Btuh  output  steam  boiler  which  serves  both  space  heating 
and  HW  heating  loads.  Analysis  indicates  that  the  actual  peak  demands  are  1,772,000  Btuh 
and  1,645,000  Btuh  for  space  heating  and  SWH  heating,  respectively.  Monthly  energy  use 
profiles  are  indicated  in  the  following  figure. 
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Annual  Load  Profile 


Monthly  energy  use  varies  from  a  maximum  of  about  1,100  MBtu  to  a  minimum  of  about 
250  Mbtu. 

It  is  proposed  to  provide  a  dedicated  2,000,000  Btuh  steam  boiler  for  SHW  which  would  be 
used  throughout  the  year  and  a  second  2,000,000  Btuh  HW  boiler  for  space  heating  which 
would  be  used  from  October  through  April  for  space  heating. 

The  amount  of  energy  savings  resulting  from  this  strategy  is  highly  dependent  on  the 
efficiency  of  the  boiler  at  part  load  conditions.  The  following  figure  presents  a  range  of 
boiler  efficiency  at  varying  part  loads. 


Boiler  Efficiency  Curves 


Part  Load  Ratio 


The  lower  curve  represents  the  efficiency  of  a  boiler  with  an  atmospheric  burner.  Boilers 
with  atmospheric  burners  have  no  control  on  the  amoimt  of  air  moving  through  the  boiler. 
Atmospheric  biumers  cycle  on  and  off  in  response  to  the  load.  During  off  periods,  air 
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continues  to  flow  through  the  boiler  carrying  heat  carrying  heat  from  the  hot  water  or 
steam  in  the  boiler  up  the  stack  where  it  is  lost  to  the  atmosphere. 

The  higher  curve  represents  the  efficiency  of  a  boiler  with  a  power  burner  or  a  burner 
which  controls  air  flow  through  the  boiler.  The  power  burner  boiler  has  a  much  better 
efficiency  curve. 

Annual  energy  use  calculations  consisted  of: 

•  Establishing  an  annual  load  profile 

•  Calculating  part  load  ratios  based  on  monthly  loads  and  boiler  capacity 

•  Looking  up  the  boiler  efficiency  corresponding  to  the  part  load  ratio 

•  Calculatiing  monthly  boiler  energy  use  and  summing  for  the  annual  energy  use. 

The  existing  steam  boiler  in  Building  7245  is  equipped  with  a  power  burner.  The  heat 
output  of  this  boiler  is  nearly  twice  the  peak  heating  demand  on  the  boiler.  The  analysis 
indicates  that  the  monthly  part  load  ratio  varies  from  21%  in  January  to  less  than  5%  in  the 
summer  months. 

The  proposed  SHW  steam  boiler  would  operate  with  a  monthly  part  load  ratio  of  17%.  The 
SWH  load  is  highly  variable,  ranging  from  1.5  gallons  per  meal  for  the  peak  use  hours  to  a 
zero  load  at  night.  The  proposed  space  heating  HW  boiler  would  operate  with  a  monthly 
part  load  ratio  ranging  from  13%  to  57%  during  the  heating  season,  and  be  turned  off 
during  the  summer  season. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  boiler  replacement  are 
included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following  table. 


Replace  Large  Steam  Boiler  with  Smaller  Steam  and  Hot  Water  Boilers 


Item 

HVAC  System  Replacement  Energy  ■ 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

(111) 

Annual  Electric  Demand  Savings  ($) 

0 

Annual  Natural  Gas  Savings  (MBtu) 

1,528 

Total  Annual  Energy  Cost  Savings 

$4,957 

Investment  Cost 

$72,585 

Annual  Maintenance  Cost  Savings 

($181) 

Non-recurring  Cost  Savings 

$101,942 

Savings-to-Investment  Ratio  (SIR) 

2.47 

Simple  Payback  (yrs) 

7.35 

4.40.5  Recommendations 


The  proposed  HVAC  system  replacements  and  the  proposed  boiler  replacement  are 
recommended. 
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4.41  BUILDING  7606  (ENLISTED  PERSONNEL  DINING) 


4.41.1  HVAC  System  Existing  Conditions 

Building  7606  is  a  13,500  sq  ft  ,  one-story  building.  The  building  was  built  during  the  late 
1950s  and  is  constructed  of  face  brick  and  concrete  block.  It  is  has  a  dining  hall  area  and  a 
kitchen  area.  The  mechanical  equipment  room  is  located  in  a  mezzanine  above  the  kitchen 
area.  Two  SZ  AHUs  provide  heating  and  cooling  to  the  dining  hall  area.  Finned  tube 
radiation  units  at  the  perimeter  of  the  dining  hall  area  provide  additional  heating.  Two 
MAUs  provide  heating  to  the  kitchen  area  and  make-up  air  for  the  kitchen  exhaust  hoods. 

The  following  table  describes  the  HVAC  equipment  serving  Building  7606. 


HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

AHU-1 

SZ 

SZ  AHU  provides  heating  and 
cooling  to  half  of  the  dining  hall 
area;  7,000  cfm  at  5  hp 

Poor  condition  -  2”  cooling 
coil  3-way  control  valve  is 
inoperable 

AHU-2 

SZ 

SZ  AHU  provides  heating  and 
cooling  to  the  other  half  of  the 
dining  hall  area;  7,250  cfm  at  5 
hp 

Poor  condition  -  2”  cooling 
coil  3-way  control  valve  is 
inoperable 

MAU-1 

MAU 

MAU-1  provides  heating  and 
make-up  air  to  the  kitchen  area; 

1 1 ,400  cfm  at  5  hp 

Poor  condition 

MAU-2 

MAU 

MAU-2  provides  heating  and 
make-up  air  to  the  kitchen  area; 
3,600  cfm  at  1.5  hp 

Poor  condition 

RAD-1 

HW  Finned  Tube 
Radiation 

HW  finned  tube  radiation  units 
provide  heating  along  the 
perimeter  of  the  dining  hall  area 

Fair  condition 

CH-1 

Reciprocating  w/ 

Air  Cooled  Cond. 

70  Ton  chiller  serves  the  SZ 

AHUs 

Fair  condition 

CWP-1 

CW  pump 

5  hp  pump  serves  CH-1 ,  AHU- 
1,  and  AHU-2 

Fair  condition 

BLR-1 

Steam  Boiler 

Steam  boiler  serves  SZ  AHUs, 
MAUs,  CV-1 ,  and  kitchen 
equipment  (6,900,000  Btuh 
output) 

Fair  condition 

CDP-1 

Steam  condensate 
pump 

2  hp  condensate  pump  -  pumps 
condensate  from  heating 
equipment  back  to  boiler 

Fair  condition  -  does  not 
operate 

CV-1 

STM/HW 

Converter 

STM/HW  converter  provides 

HW  to  RAD-1 

Fair  condition 

HWP-1 

HW  pump 

1/2  hp  pump  serves  RAD-1 

Fair  condition 
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4.41.2  HVAC  System  Components  for  Repair 


The  HVAC  system  components  were  observed  to  be  in  poor  to  fair  condition.  The  HVAC 
system  components  in  need  of  immediate  repair  are  listed  in  the  following  table,  with  the 
repair  costs. 


HVAC  System 
No. 

HVAC  System  Type 

Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

AHU-1 

SZ 

2“  CW  control  valve  actuator  inoperable  - 
replace  entire  valve 

426 

AHU-2 

SZ 

2“  CW  control  valve  actuator  inoperable  - 
replace  entire  valve 

426 

CDP-1 

Steam  condensate 
return  pump 

New  steam  condensate  return  pump  does 
not  operate;  Replace  motor 

1,011 

1  Total  Repair  Cost 

1,863 

4.41.3  Proposed  HVAC  System  Replacement 

The  SZ  AHUs  and  the  MAUs  serving  building  7606  were  considered  for  replacement.  The 
SZ  AHUs  will  be  replaced  with  VAV  AHU  systems  each  serving  half  of  the  dining  area. 
The  MAUs  will  be  replaced  with  Heat  Recovery  Urut  (HRU)  systems  each  serving  half  of 
the  kitchen  area.  The  following  equipment  and  materials  are  included  in  the  proposed 
HVAC  systems  replacement: 

•  VAV  AHUs  with  VSDs  will  replace  the  SZ  AHUs. 

•  VAV  terminal  units  with  reheat  coils  will  be  installed  on  the  zone  supply  air  ducts. 

•  Thermostats  will  be  installed  in  each  zone;  the  thermostats  will  reset  the  VAV 
terminal  vmit  controllers  that  vary  the  supply  air  to  the  zones. 

•  HRUs  will  replace  MAU-1  and  MAU-2. 

•  Exhaust  fans  interlocked  with  MAU-1  and  MAU-2  will  be  removed.  Exhaust 
ductwork  will  be  modified,  added,  and  connected  to  the  exhaust  fan  outlets  and 
inlets  on  the  HRUs. 

Method  of  Analysis 

The  EZCKDE  computer  model  for  the  proposed  HVAC  system  replacements  in  Building 
7245  was  used  to  calculate  energy  savings  for  Building  7606.  The  proposed  HVAC  system 
replacements  in  Building  7606  are  identical  to  Building  7245. 


The  analysis  proceeded  as  follows: 


•  The  energy  savings  for  natural  gas  and  electricity  were  taken  from  the  HVAC 
systems  replacement  analysis  in  Building  7245. 

•  Construction  costs  was  developed  for  the  proposed  HVAC  system  replacements. 

•  The  energy  savings  and  the  construction  cost  were  entered  into  a  LCCA  worksheet. 
Additional  information  entered  into  the  LCCA  worksheet  included  the  following: 

-  Economic  life  is  20  years. 


-  Annual  maintenance  costs  were  calculated  using  estimated  labor  hours  and 
materials. 

-  Avoided  cost  of  existing  system  replacement  was  included  as  a  non-recurring 
first  year  cost. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  for 
the  SZ  AHUs  serving  the  dining  area  are  included  in  Appendix  D.  The  results  of  the 
analysis  are  presented  in  the  following  table. 


Replace  SZ  AHUs  in  Dining  Area  with  VAV  AHUs 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

287 

Annual  Electric  Demand  Savings  ($) 

381 

Annual  Natural  Gas  Savings  (MBtu) 

-  . .  (279) 

Total  Annual  Energy  Cost  Savings 

$2,707 

Investment  Cost 

$33,387 

Annual  Maintenance  Cost  Savings 

$0 

Non-recurring  Cost  Savings 

$21 ,050 

Savings-to-Investment  Ratio  (SIR) 

1.74 

Simple  Payback  (yrs) 

8.88 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  for 
the  MAUs  serving  the  kitchen  are  included  in  Appendix  D.  The  results  of  the  analysis  are 
presented  in  the  following  table. 


Replace  MAUs  with  HRUs 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

103 

Annual  Electric  Demand  Savings  ($) 

332 

Annual  Natural  Gas  Savings  (MBtu) 

3,511 

Total  Annual  Energy  Cost  Savings 

$16,047 

Investment  Cost 

$90,334 

Annual  Maintenance  Cost  Savings 

$0 

Non-recurring  Cost  Savings 

$30,377 

Savings-to-Investment  Ratio  (SIR) 

3.49 

Simple  Payback  (yrs) 

5.14 

4-41.4  Evaluation  of  Dedicated  Boilers  for  Space  Heating  and  Service  Water  Heating 
Proposed  Modification 

The  steam  boiler  serving  Building  7606  is  used  for  both  space  heating  and  service  water 
heating  (SWH)  loads.  The  steam  boiler,  serving  the  combined  loads,  operates  at  a  low  part 
load  ratio.  At  the  low  part  load  ratio,  the  boiler  has  poor  operating  efficiencies,  especially 
during  the  summer  months  when  space  heating  is  not  required.  The  advantage  of 
dedicated  boilers  for  each  load  is  that  the  space  heat  boiler  may  be  shut  off  during  the 
summer  months,  and  the  SWH  boiler  will  operate  with  better  efficiency  if  properly  sized  to 
the  SWH  load.  Dedicated  boilers  were  considered  for  replacement  of  the  existing  steam 
boiler. 

Analysis 

Building  7245,  an  Enlisted  Personnel  Dining  Facility,  was  selected  for  evaluation  (Section 
4.40.4).  This  building  has  a  6,900,000  Btuh  output  steam  boiler  which  serves  both  space 
heating  and  SWH  heating  loads.  Building  7606  is  identical  to  Building  7245.  The  energy 
savings  for  the  proposed  boiler  replacement  in  Building  7606  were  taken  from  the 
evaluation  in  Building  7245. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  boiler  replacement  are 
included  in  Appendix  D  calculations  for  Building  7245.  The  results  of  the  analysis  are 
presented  in  the  following  table. 


Replace  Large  Steam  Boiler  with  Smaller  Steam  Hot  Water  Boilers 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

(111) 

Annual  Electric  Demand  Savings  ($) 

0 

Annual  Natural  Gas  Savings  (MBtu) 

1,528 

total  Annual  Energy  Cost  Savings 

$4,957 

Investment  Cost 

$89,312 

Annual  Maintenance  Cost  Savings 

($181) 

Non-recurring  Cost  Savings 

$101,942 

Savings-to-Investment  Ratio  (SIR) 

2.01 

9.05 

4.41.5  Recommendations 


The  proposed  HVAC  system  replacements  and  the  proposed  boiler  replacement  are 
recommended. 
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4.42  BUILDING  7654  (ENLISTED  PERSONNEL  DINING) 


4.42.1  HVAC  System  Existing  Conditions 

Building  7654  is  a  13,500  sq.ft.,  one-story  building.  The  building  was  built  during  the  late 
1950s  and  is  constructed  of  face  brick  and  concrete  block.  It  is  has  a  dining  hall  area  and  a 
kitchen  area.  The  mechanical  equipment  room  is  located  in  a  mezzanine  above  the  kitchen 
area.  Two  SZ  AHUs  provide  heating  and  cooling  to  the  dining  hall  area.  Finned  tube 
radiation  units  at  the  perimeter  of  the  dining  hall  area  provide  additional  heating.  Two 
MAUs  provide  heating  to  the  kitchen  area  and  make-up  air  for  the  kitchen  exhaust  hoods. 

The  following  table  describes  the  HVAC  equipment  serving  Building  7654. 


HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

AHU-1 

SZ 

SZ  AHU  provides  heating  and 
cooling  to  half  of  the  dining  hall 
area;  7,000  cfm  at  5  hp 

Poor  condition  -  2”  cooling 
coil  3-way  control  valve  is 
inoperable 

AHU-2 

SZ 

SZ  AHU  provides  heating  and 
cooling  to  the  other  half  of  the 
dining  hall  area;  7,250  cfm  at  5 
hp 

Poor  condition  -  OA  damper 
actuator  linkage 
disconnected;  inoperable 

MAU-1 

MAU 

MAU-1  provides  heating  and 
make-up  air  to  the  kitchen  area; 

1 1 ,400  cfm  at  5  hp 

Poor  condition 

MAU-2 

MAU 

MAU-2  provides  heating  and 
make-up  air  to  the  kitchen  area; 
3,600  cfm  at  1 .5  hp 

Poor  condition  -  Face  & 
Bypass  damper  actuator 
linkage  disconnected; 
inoperable 

RAD-1 

HW  Finned  Tube 
Radiation 

HW  finned  tube  radiation  units 
provide  heating  along  the 
perimeter  of  the  dining  hall  area 

Fair  condition 

CH-1 

Reciprocating  w/ 

Air  Cooled  Cond. 

80  Ton  chiller  serves  the  SZ 

AHUs 

Fair  condition 

CWP-1 

CW  pump 

5  hp  pump  serves  CH-1 ,  AHU- 
1,  and  AHU-2 

Fair  condition 

BLR-1 

Steam  Boiler 

Steam  boiler  serves  SZ  AHUs, 
MAUs,  CV-1 ,  and  kitchen 
equipment  (6,900,000  Btuh 
output) 

Fair  condition 

CV-1 

STM/HW 

Converter 

STM/HW  converter  provides 

HW  to  RAD-1 

Fair  condition 

HWP-1 

HW  pump 

1/2  hp  pump  serves  RAD-1 

Fair  condition 
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4.42.2  HVAC  System  Components  for  Repair 


The  HVAC  system  components  were  observed  to  be  in  poor  to  fair  condition.  The  HVAC 
system  components  in  need  of  immediate  repair  are  listed  in  the  following  table,  with  the 
repair  costs. 


HVAC  System 
No. 

HVAC  System  Type 

Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

AHU-1 

SZ 

2“  CW  control  valve  actuator  inoperable  - 
replace  entire  valve 

426 

AHU-2 

SZ 

OA  damper  actuator  linkage  is 
disconnected:  damper  actuator  is 
inoperable  -  replace  entire  assembly 

223 

MAU-2 

MAU 

Face  &  Bypass  damper  actuator  linkage  is 
disconnected;  damper  actuator  is 
inoperable  -  replace  entire  assembly 

223 

I  Total  Repair  Cost 

872 

4.42.3  Proposed  HVAC  System  Replacement 

The  SZ  AHUs  and  the  MAUs  serving  Building  7654  were  considered  for  replacement.  The 
SZ  AHUs  will  be  replaced  with  VAV  AHU  systems  each  serving  half  of  the  dining  area. 
The  MAUs  will  be  replaced  with  Heat  Recovery  Unit  (HRU)  systems  each  serving  half  of 
the  kitchen  area.  The  following  equipment  and  materials  are  included  in  the  proposed 
HVAC  systems  replacement: 

•  VAV  AHUs  with  VSDs  will  replace  the  SZ  AHUs. 

•  VAV  terminal  units  with  reheat  coils  will  be  installed  on  the  zone  supply  air  ducts. 

•  Thermostats  will  be  installed  in  each  zone;  the  thermostats  will  reset  the  VAV 
terminal  unit  controllers  that  vary  the  supply  air  to  the  zones. 

•  HRUs  will  replace  MAU-1  and  MAU-2. 

•  Exhaust  fans  interlocked  with  MAU-1  and  MAU-2  will  be  removed.  Exhaust 
ductwork  will  be  modified,  added,  and  connected  to  the  exhaust  fan  outlets  and 
inlets  on  the  HRUs. 

Method  of  Analysis 

The  EZDOE  computer  model  for  the  proposed  HVAC  system  replacements  in  Building 
7245  was  used  to  calculate  energy  savings  for  Building  7654.  The  proposed  HVAC  system 
replacements  in  Building  7654  are  identical  to  Building  7245. 
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The  analysis  proceeded  as  follows: 


•  The  energy  savings  for  natural  gas  and  electricity  were  taken  from  the  proposed 
HVAC  system  replacements  analysis  in  Building  7245. 

•  Construction  costs  were  developed  for  the  proposed  HVAC  system  replacements. 

•  The  energy  savings  and  the  construction  cost  were  entered  into  a  LCCA  worksheet. 
Additional  information  entered  into  the  LCCA  worksheet  included  the  following: 

-  Economic  life  is  20  years. 

-  Annual  maintenance  costs  were  calculated  using  estimated  labor  hours  and 
materials. 


-  Avoided  cost  of  existing  system  replacement  was  included  as  a  non-recurring 
first  year  cost. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  for 
the  SZ  AHUs  serving  the  dining  area  are  included  in  Appendix  D.  The  results  of  the 
analysis  are  presented  in  the  following  table. 


Replace  SZ  AHUs  in  Dining  Area  with  VAV  AHUs 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

287 

Annual  Electric  Demand  Savings  ($) 

381 

Annual  Natural  Gas  Savings  (MBtu) 

(279) 

Total  Annual  Energy  Cost  Savings 

$2,707 

Investment  Cost 

$33,387 

Annual  Maintenance  Cost  Savings 

$0 

Non-recurring  Cost  Savings 

$21,050 

Savings-to-Investment  Ratio  (SIR) 

1.74 

Simple  Payback  (yrs) 

8.88 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  for 
the  MAUs  serving  the  kitchen  are  included  in  Appendix  D.  The  results  of  the  analysis  are 
presented  in  the  following  table. 


Replace  MAUs  with  HRUs 


Annual  Electric  Enerqv  Savinas  (MBtu) 


Annual  Electric  Demand  Savings  ($ 


Annual  Natural  Gas  Savings  (MBtu' 


Total  Annual  Energy  Cost  Savings 


Investment  Cost 


Annual  Maintenance  Cost  Savings 


Non-recurring  Cost  Savings 


Savinqs-to-Investment  Ratio  (SIR 


Simple  Payback  (yrs) 


HVAC  System  Replacement  Energy 
Savings  and  Economics 


103 


332 


3,511 


$16,047 


$90,334 


$0 


$30,377 


3,49 


5,14 


4.42.4  Evaluation  of  Dedicated  Boilers  for  Space  Heatine  and  Service  Water  Heatin 


Proposed  Modification 


The  steam  boiler  serving  Building  7654  is  used  for  both  space  heating  and  service  water 
heating  (SWH)  loads.  The  steam  boiler,  serving  the  combined  loads,  operates  at  a  low  part 
load  ratio.  At  the  low  part  load  ratio,  the  boiler  has  poor  operating  efficiencies,  especially 
during  the  summer  months  when  space  heating  is  not  required.  The  advantage  of 
dedicated  boilers  for  each  load  is  that  the  space  heat  boiler  may  be  shut  off  during  the 
summer  months,  and  the  SWH  boiler  will  operate  with  better  efficiency  if  properly  sized  to 
the  SWH  load.  Dedicated  boilers  were  considered  for  replacement  of  the  existing  steam 
boiler. 


Analysis 


Building  7245,  an  Enlisted  Personnel  Dining  Facility,  was  selected  for  evaluation  (Section 
4.40.4).  This  building  has  a  6,900,000  Btuh  output  steam  boiler  which  serves  both  space 
heating  and  SWH  heating  loads.  Building  7654  is  identical  to  Building  7245.  The  energy 
savings  for  the  proposed  boiler  replacement  in  Building  7654  were  taken  from  the 
evaluation  in  Building  7245. 


Enerev  Savines  and  Economic  Analysis 


The  energy  savings  and  economic  analysis  for  the  proposed  boiler  replacement  are 
included  in  Appendix  D  calculations  for  Building  7245.  The  results  of  the  analysis  are 
presented  in  the  following  table. 
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Replace  Large  Steam  Boiler  with  Smaller  Steam  and  Hot  Water  Boilers 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

(111) 

Annual  Electric  Demand  Savings  ($) 

0 

Annual  Natural  Gas  Savings  (MBtu) 

1 ,528 

Total  Annual  Energy  Cost  Savings 

$4,957 

Investment  Cost 

$89,312 

Annual  Maintenance  Cost  Savings 

($181) 

Non-recurring  Cost  Savings 

$101,942 

Savings-to-Investment  Ratio  (SIR) 

2.01 

9.05 

4.42.5  Recommendations 


The  proposed 
recommended. 


HVAC  system  replacements  and  the  proposed  boiler  replacement 


are 
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4.43  BUILDING  7804  (ENLISTED  PERSONNEL  DINING) 


4.43.1  HVAC  System  Existing  Conditions 

Building  7804  is  a  13,500  sq.ft.,  one-story  building.  The  building  was  built  during  the  late 
1950s  and  is  constructed  of  face  brick  and  concrete  block.  It  is  has  a  dining  hall  area  and  a 
kitchen  area.  The  mechanical  equipment  room  is  located  in  a  mezzanine  above  the  kitchen 
area.  Two  SZ  AHUs  provide  heating  and  cooling  to  the  dining  hall  area.  Finned  tube 
radiation  units  at  the  perimeter  of  the  dining  hall  area  provide  additional  heating.  Two 
MAUs  provide  heating  to  the  kitchen  area  and  make-up  air  for  the  kitchen  exhaust  hoods. 

The  following  table  describes  the  HVAC  equipment  serving  Building  7804. 


HVAC  System 
No. 

illl^^E»9illH 

Description  of  HVAC  System 

Existing  Condition 

AHU-1 

SZ 

SZ  AHU  provides  heating  and 
cooling  to  half  of  the  dining  hall 
area;  7,000  cfm  at  5  hp 

Poor  condition 

AHU-2 

SZ 

SZ  AHU  provides  heating  and 
cooling  to  the  other  half  of  the 
dining  hall  area;  7,250  cfm  at  5 
hp 

Poor  condition 

MAU-1 

MAU 

MAU-1  provides  heating  and 
make-up  air  to  the  kitchen  area; 

1 1 ,400  cfm  at  5  hp 

Poor  condition 

MAU-2 

MAU 

MAU-2  provides  heating  and 
make-up  air  to  the  kitchen  area; 
3,600  cfm  at  1 .5  hp 

Poor  condition  -  Face  & 
Bypass  damper  actuator 
linkage  disconnected; 
inoperable 

RAD-1 

HW  Finned  Tube 
Radiation 

HW  finned  tube  radiation  units 
provide  heating  along  the 
perimeter  of  the  dining  hall  area 

Fair  condition 

CH-1 

Reciprocating  w/ 

Air  Cooled  Cond. 

80  Ton  chiller  serves  the  SZ 

AHUs 

Fair  condition 

CWP-1 

CW  pump 

5  hp  pump  serves  CH-1 ,  AHU- 
1,and  AHU-2 

Fair  condition 

BLR-1 

Steam  Boiler 

Steam  boiler  serves  SZ  AHUs, 
MAUs,  CV-1 ,  and  kitchen 
equipment  (6,900,000  Btuh 
output) 

Fair  condition 

CV-1 

STM/HW 

Converter 

STM/HW  converter  provides 

HW  to  RAD-1 

Fair  condition 

HWP-1 

HW  pump 

1/2  hp  pump  serves  RAD-1 

Fair  condition 
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4.43.2  HVAC  System  Components  for  Repair 


The  HVAC  system  components  were  observed  to  be  in  poor  to  fair  condition.  The  HVAC 
system  component  in  need  of  immediate  repair  is  listed  in  the  following  table,  with  the 
repair  cost. 


HVAC  System 
No. 

HVAC  System  Type 

Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

MAU-2 

MAU 

Face  &  Bypass  damper  actuator  linkage  is 
disconnected;  damper  actuator  is 
inoperable  -  replace  entire  assembly 

223 

4.43.3  Proposed  HVAC  System  Replacement 

The  SZ  AHUs  and  the  MAUs  serving  Building  7804  were  considered  for  replacement.  The 
SZ  AHUs  will  be  replaced  with  VAV  AHU  systems  each  serving  half  of  the  dining  area. 
The  MAUs  will  be  replaced  with  Heat  Recovery  Unit  (HRU)  systems  each  serving  half  of 
the  kitchen  area.  The  following  equipment  and  materials  are  included  in  the  proposed 
HVAC  systems  replacement: 

•  VAV  AHUs  with  VSDs  will  replace  the  SZ  AHUs. 

•  VAV  terminal  units  with  reheat  coils  will  be  installed  on  the  zone  supply  air  ducts. 

•  Thermostats  will  be  installed  in  each  zone;  the  thermostats  will  reset  the  VAV 
terminal  unit  controllers  that  vary  the  supply  air  to  the  zones. 

•  HRUs  will  replace  MAU-1  and  MAU-2. 

•  Exhaust  fans  interlocked  with  MAU-1  and  MAU-2  will  be  removed.  Exhaust 
ductwork  will  be  modified,  added  to,  and  connected  to  the  exhaust  fan  outlets  and 
inlets  on  the  HRUs. 

Method  of  Analysis 

The  EZDOE  computer  model  for  the  proposed  HVAC  system  replacements  in  Building 
7245  was  used  to  calculate  energy  savings  for  Building  7804.  The  proposed  HVAC  system 
replacements  in  Building  7804  are  identical  to  Building  7245. 

The  analysis  proceeded  as  follows: 

•  The  energy  savings  for  natural  gas  and  electricity  were  taken  from  the  proposed 
HVAC  system  replacements  analysis  in  Building  7245. 


•  Construction  costs  were  developed  for  the  proposed  HVAC  system  replacements. 

•  The  energy  savings  and  the  construction  cost  were  entered  into  a  LCCA  worksheet. 
Additional  information  entered  into  the  LCCA  worksheet  included  the  following: 

-  Economic  life  is  20  years. 

-  Avoided  cost  of  existing  system  replacement  was  included  as  a  non-recurring 
first  year  cost. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  for 
the  SZ  AHUs  serving  the  dining  area  are  included  in  Appendix  D.  The  results  of  the 
analysis  are  presented  in  the  following  table. 


Replace  SZ  AHUs  in  Dining  Area  with  VAV  AHUs 


Item 

HVAC  System  Replacement  Energy 
Sayings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

Annual  Electric  Demand  Savings  ($) 

Annual  Natural  Gas  Savings  (MBtu) 

total  Annual  Energy  Cost  Savings 

$2,707 

Investment  Cost 

$33,387 

Annual  Maintenance  Cost  Savings 

$0 

Non-recurring  Cost  Savings 

$21 ,050 

Savings-to-Investment  Ratio  (SIR) 

1.74 

Simple  Payback  (yrs) 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  for 
the  MAUs  serving  the  kitchen  are  included  in  Appendix  D.  The  results  of  the  analysis  are 
presented  in  the  following  table. 


Replace  MAUs  with  HRUs 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

103 

Annual  Electric  Demand  Savings  ($) 

332 

Annual  Natural  Gas  Savings  (MBtu) 

3,511 

Total  Annual  Energy  Cost  Savings 

$16,047 

Investment  Cost 

$90,334 

Annual  Maintenance  Cost  Savings 

$0 

Non-recurring  Cost  Savings 

$30,377 

Savings-to-Investment  Ratio  (SIR) 

3.49 

Simple  Payback  (yrs) 

5.14 

4.43.4  Evaluation  of  Dedicated  Boilers  for  Space  Heating  and  Service  Water  Heating 
Proposed  Modification 


The  steam  boiler  serving  Building  7804  is  used  for  both  space  heating  and  service  water 
heating  (SWH)  loads.  The  steam  boiler,  serving  the  combined  loads,  operates  at  a  low  part 
load  ratio.  At  the  low  part  load  ratio,  the  boiler  has  poor  operating  efficiencies,  especially 
during  the  summer  months  when  space  heating  is  not  required.  The  advantage  of 
dedicated  boilers  for  each  load  is  that  the  space  heat  boiler  may  be  shut  off  during  the 
summer  months,  and  the  SWH  boiler  will  operate  with  better  efficiency  if  properly  sized  to 
the  SWH  load.  Dedicated  boilers  were  considered  for  replacement  of  the  existing  steam 
boiler. 

Analysis 


Building  7804,  an  Enlisted  Personnel  Dining  Facility,  was  selected  for  evaluation  (Section 
4.40.4).  This  building  has  a  6,900,000  Btuh  output  steam  boiler  which  serves  both  space 
heating  and  SWH  heating  loads.  Building  7804  is  identical  to  Building  7245.  The  energy 
savings  for  the  proposed  boiler  replacement  in  Building  7804  were  taken  from  the 
evaluation  in  Building  7245. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  boiler  replacement  are 
included  in  Appendix  D  calculations  for  Building  7245.  The  results  of  the  analysis  are 
presented  in  the  following  table. 


Replace  Large  Steam  Boiler  with  Smaller  Steam  and  Hot  Water  Boilers 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

(111) 

Annual  Electric  Demand  Savings  ($) 

0 

Annual  Natural  Gas  Savings  (MBtu) 

1,528 

Total  Annual  Energy  Cost  Savings 

$4,957 

Investment  Cost 

$78,207 

Annual  Maintenance  Cost  Savings 

($181) 

Non-recurring  Cost  Savings 

$101,942 

Savings-to-lnvestment  Ratio  (SIR) 

2.29 

7.92 

4.43.5  Recommendations 

The  proposed  HVAC  system  replacements  and  the  proposed  boiler  replacement  are 
recommended. 


4.44  BUILDING  7856  (ENLISTED  PERSONNEL  DINING) 


4.44.1  HVAC  System  Existing  Conditions 

Building  7856  is  a  13,500  sq.ft.,  one-story  building.  The  building  was  built  during  the  late 
1950s  and  is  constructed  of  face  brick  and  concrete  block.  It  is  has  a  dining  hall  area  and  a 
kitchen  area.  The  mechanical  equipment  room  is  located  in  a  mezzanine  above  the  kitchen 
area.  Two  SZ  AHUs  provide  heating  and  cooling  to  the  dining  hall  area.  Finned  tube 
radiation  units  at  the  perimeter  of  the  dining  hall  area  provide  additional  heating.  Two 
MAUs  provide  heating  to  the  kitchen  area  and  make-up  air  for  the  kitchen  exhaust  hoods. 

The  following  table  describes  the  HVAC  equipment  serving  Building  7856. 


HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

AHU-1 

SZ 

SZ  AHU  provides  heating  and 
cooling  to  half  of  the  dining  hall 
area;  7,000  cfm  at  3  hp 

Poor  condition  -  3  hp  supply 
fan  motor  bearings  are 
noisy 

AHU-2 

SZ 

SZ  AHU  provides  heating  and 
cooling  to  the  other  half  of  the 
dining  hall  area;  7,250  cfm  at  5 
hp 

Poor  condition 

MAU-1 

MAU 

MAU-1  provides  heating  and 
make-up  air  to  the  kitchen  area; 

1 1 ,400  cfm  at  5  hp 

Poor  condition 

MAU-2 

MAU 

MAU-2  provides  heating  and 
make-up  air  to  the  kitchen  area; 
3,600  cfm  at  1.5  hp 

Poor  condition  -  MAU  has 
been  disabled;  motor  is 
missing;  large  holes  have 
been  cut  in  OA  duct  and 
coil  section  to  take  in  air 
from  mezzanine  area 

RAD-1 

HW  Finned  Tube 
Radiation 

HW  finned  tube  radiation  units 
provide  heating  along  the 
perimeter  of  the  dining  hall  area 

Fair  condition 

CH-1 

Reciprocating  w/ 

Air  Cooled  Cond. 

70  Ton  chiller  serves  the  SZ 

AHUs 

Fair  condition 

CWP-1 

CW  pump 

5  hp  pump  serves  CH-1 ,  AHU- 
1,  and  AHU-2 

Fair  condition 

BLR-1 

Steam  Boiler 

Steam  boiler  sen/es  SZ  AHUs, 
MAUs,  CV-1 ,  and  kitchen 
equipment  (6,500,000  Btuh 
output) 

Fair  condition 

CV-1 

STM/HW 

Converter 

STM/HW  converter  provides 

HW  to  RAD-1 

Fair  condition 

HWP-1 

HW  pump 

3/4  hp  pump  serves  RAD-1 

Fair  condition 
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4,44.2  HVAC  System  Components  for  Repair 


The  HVAC  system  components  were  observed  to  be  in  poor  to  fair  condition.  The  HVAC 
system  component  in  need  of  immediate  repair  is  listed  in  the  following  table,  with  the 
estimated  cost  for  repair. 


HVAC  System 
No. 

HVAC  System  Type 

Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

AHU-1 

SZ 

5  hp  fan  motor  bearings  are  noisy;  replace 
entire  motor 

276 

MAU-2 

MAU 

1 .5  hp  fan  motor  is  missing  and  requires 
installation:  also  OA  ductwork  and  MAU 
coil  casing  requires  patching 

288 

I  Total  Repair  Cost 

564 

4.44.3  Proposed  HVAC  System  Replacement 

The  SZ  AHUs  and  the  MAUs  serving  Building  7856  were  considered  for  replacement.  The 
SZ  AHUs  will  be  replaced  with  VAV  AHU  systems  each  serving  half  of  the  dining  area. 
The  MAUs  will  be  replaced  with  Heat  Recovery  Unit  (HRU)  systems  each  serving  half  of 
the  kitchen  area.  The  following  equipment  and  materials  are  included  in  the  proposed 
HVAC  systems  replacement: 

•  VAV  AHUs  with  VSDs  will  replace  the  SZ  AHUs. 

•  VAV  terminal  units  with  reheat  coils  will  be  installed  on  the  zone  supply  air  ducts. 

•  Thermostats  will  be  installed  in  each  zone;  the  thermostats  will  reset  the  VAV 
terminal  unit  controllers  that  vary  the  supply  air  to  the  zones. 

•  HRUs  will  replace  MAU-1  and  MAU-2. 

•  Exhaust  fans  interlocked  with  MAU-1  and  MAU-2  will  be  removed.  Exhaust 
ductwork  will  be  modified,  added  to,  and  connected  to  the  exhaust  fan  outlets  and 
inlets  on  the  HRUs. 

Method  of  Analysis 

The  EZDOE  computer  model  for  the  proposed  HVAC  system  replacements  in  Building 
7245  was  used  to  calculate  energy  savings  for  Building  7856.  The  proposed  HVAC  system 
replacements  in  Building  7856  are  identical  to  Building  7245. 


The  analysis  proceeded  as  follows: 


•  The  energy  savings  for  natural  gas  and  electricity  were  taken  from  the  proposed 
HVAC  system  replacements  analysis  in  Building  7245. 

•  Construction  costs  were  developed  for  the  proposed  HVAC  system  replacements. 

•  The  energy  savings  and  the  construction  cost  were  entered  into  a  LCCA  worksheet. 
Additional  information  entered  into  the  LCCA  worksheet  included  the  following: 

-  Economic  life  is  20  years. 


-  Avoided  cost  of  existing  system  replacement  was  included  as  a  non-recurring 
first  year  cost. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  for 
the  SZ  AHUs  serving  the  dining  area  are  included  in  Appendix  D.  The  results  of  the 
analysis  are  presented  in  the  following  table. 


Replace  SZ  AHUs  in  Dining  Area  with  VAV  AHUs 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

287 

Annual  Electric  Demand  Savings  ($) 

381 

Annual  Natural  Gas  Savings  (MBtu) 

(279) 

total  Annual  Energy  Cost  Savings 

$2,707 

Investment  Cost 

$33,387 

Annual  Maintenance  Cost  Savings 

$0 

Non-recurring  Cost  Savings 

$21 ,050 

Savings-to-Investment  Ratio  (SIR) 

1.74 

Simple  Payback  (yrs) 

8,88 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  for 
the  MAUs  serving  the  kitchen  are  included  in  Appendix  D.  The  results  of  the  analysis  are 
presented  in  the  following  table. 
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Replace  MAUs  with  HRUs 


Item 

HVAC  System  Replacement  Energy 
Sayings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

103 

Annual  Electric  Demand  Savings  ($) 

332 

Annual  Natural  Gas  Savings  (MBtu) 

3,511 

total  Annual  Energy  Cost  Savings 

$16,047 

Investment  Cost 

$90,334 

Annual  Maintenance  Cost  Savings 

$0 

Non-recurring  Cost  Savings 

$30,377 

Savings-to-Investment  Ratio  (SIR) 

3.49 

Simple  Payback  (yrs) 

5.14 

4.44.4  Evaluation  of  Dedicated  Boilers  for  Space  Heating  and  Service  Water  Heating 
Proposed  Modification 

The  steam  boiler  serving  Building  7856  is  used  for  both  space  heating  and  service  water 
heating  (SWH)  loads.  The  steam  boiler,  serving  the  combined  loads,  operates  at  a  low  part 
load  ratio.  At  the  low  part  load  ratio,  the  boiler  has  poor  operating  efficiencies,  especially 
during  the  summer  months  when  space  heating  is  not  required.  The  advantage  of 
dedicated  boilers  for  each  load  is  that  the  space  heat  boiler  may  be  shut  off  during  the 
summer  months,  and  the  SWH  boiler  will  operate  with  better  efficiency  if  properly  sized  to 
the  SWH  load.  Dedicated  boilers  were  considered  for  replacement  of  the  existing  steam 
boiler. 

Analysis 


Building  7245,  an  Enlisted  Personnel  Dining  Facility,  was  selected  for  evaluation  (Section 
4.40.4).  This  building  has  a  6,900,000  Btuh  output  steam  boiler  which  serves  both  space 
heating  and  SWH  heating  loads.  Building  7856  is  similar  to  Building  7245.  The  energy 
savings  for  the  boiler  replacement  in  Building  7856  were  taken  from  the  evaluation  in 
Building  7245. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  boiler  replacement  are 
included  in  Appendix  D  calculations  for  Building  7245.  The  results  of  the  analysis  are 
presented  in  the  following  table. 


Replace  Large  Steam  Boiler  with  Smal 

ler  Steam  and  Hot  Water  Boilers 

Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

(111) 

Annual  Electric  Demand  Savings  ($) 

0 

Annual  Natural  Gas  Savings  (MBtu) 

1,528 

Total  Annual  Energy  Cost  Savings 

$4,957 

Investment  Cost 

$78,207 

Annual  Maintenance  Cost  Savings 

($181) 

Non-recurring  Cost  Savings 

$101,942 

Savings-to-Investment  Ratio  (SIR) 

2.29 

7.92 

4.44.5  Recommendations 


The  proposed  HVAC  system  replacements  and  the  proposed  boiler  replacement  are 
recommended. 
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4.45  BUILDING  723  (MAINTENANCE  HANGER  COMB) 


4.45.1  HVAC  System  Existing  Conditions 

Building  723  is  a  21,640  sq.ft.,  two-story  building.  It  was  built  dxuring  the  mid-1950's  and 
has  a  metal  frame  construction  with  walls  consisting  of  insulated  metal  panels  and  concrete 
block.  The  building  has  administrative  offices  and  shops  on  the  first  and  second  floors 
along  the  northwest  and  southeast  walls.  The  maintenance  bay  is  located  in  the  center  of 
the  building  between  the  administrative  offices  and  shops.  The  administrative  offices  and 
shops  are  heated  by  finned  tube  radiation  and  are  cooled  by  window  AC  units.  The 
maintenance  bay  is  heated  by  a  HW  radiant  floor  system.  Floor  moimted  unit  heaters,  near 
the  maintenance  bay  doors,  provide  heating  for  heating  infiltration  air  when  the  doors  are 
open. 

The  following  table  describes  the  HVAC  equipment,  serving  Building  723. 


HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

UH-1  thru 

UH-4 

STM  Floor- 
Mounted  Unit 

Heaters  (Industrial 
tvpe) 

UH-1  through  UH-4  sen/e  the 
maintenance  bay;  provides 
heating  for  infiltration  loads  from 
bay  door  openings 

Fair  condition 

CDP-1  thru 

CDP-4 

Steam  condensate 
pump 

1/3  hp  condensate  pumps  - 
pump  condensate  from  UHs  and 
finned  tube  radiation  units  back 
to  steam  boiler 

Poor  condition  -  all  are 
leaking;  each  pump  is 
running  continuously 

RAD-1 

HW  Tube  Floor 
Radiation 

HW  tube  system  in  the  concrete 
floor  provides  radiant  heating  for 
the  maintenance  bay  area 

Fair  condition 

RAD-2 

STM  Finned  Tube 
Radiation 

STM  finned  tube  radiation  units 
provide  heating  in  the 
administration  offices  and  shop 
areas 

Fair  condition 

BLR-1 

Steam  Boiler 

2,603,000  BTUH  (output)  Boiler 
serves  UHs,  RAD-1 ,  and  RAD-2 

Fair  condition 

HWP-1 

HW  pump 

1/2  hp  pump  serves  RAD-1 

Fair  condition 

WAC-1  Thru 
WAC-4 

Window  Air- 
Conditioners 

4  WACs  provide  cooling  for  the 
administrative  offices  and  shops 
(1st  &  2nd  floors) 

Fair  condition 

4.45.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  were  observed  to  be  in  poor  to  fair  condition.  The  HVAC 
system  components  in  need  of  immediate  repair  are  listed  in  the  following  table,  with  the 
repair  costs. 


HVAC  System 
No. 

HVAC  System  Type 

Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

CDP-1  thru  CDP- 
4 

Steam  condensate 
pump 

Replace  seals  on  condensate  receivers 
and  pumps;  Repair  pumps  shut-off 
controls 

1,439 

4.45.3  Proposed  HVAC  System  Replacement 

The  HVAC  equipment  serving  Building  723  were  not  considered  for  HVAC  system 
replacement. 

4.45.4  Recommendations 

The  HVAC  system  components  for  repair  are  recommended. 
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4.46  BUILDING  111  (MAINTENANCE  HANGER  COMB) 


4.46.1  HVAC  System  Existing  Conditions 

Building  727  is  a  36,170  sq.ft.,  two-story  building.  The  original  building  was  built  during 
the  mid-1950's  and  has  a  metal  frame  construction  with  walls  consisting  of  insulated  metal 
panels  and  concrete  block.  An  addition  was  built  in  1980  to  commodate  administrative 
offices  and  shops.  These  offices  and  shops  are  located  on  ground  level  along  the  full  length 
of  the  northwest  and  southeast  walls.  The  maintenance  bay  (original  building)  is  located  in 
the  center  of  the  building  between  the  administrative  offices  and  shops. 

The  administrative  offices  are  heated  and  cooled  by  a  SZ  AHU.  The  shops  assembly  area, 
testing  area,  and  breakroom  are  heated  and  cooled  by  a  MZ  AHU.  The  remainder  of  the 
shops  areas  are  heated  by  UHs.  The  maintenance  bay  is  heated  by  a  ITW  radiant  floor 
system.  Floor-  mounted  imit  heaters,  near  the  maintenance  bay  doors,  provide  heating  for 
infiltration  air  when  the  doors  are  open. 

The  following  table  describes  the  HVAC  equipment,  serving  Building  727. 


HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

AHU-1 

SZ 

SZ  AHU  provides  heating  and 
cooling  to  the  administration 
offices  on  the  northwest  side  of 
the  building 

Fair  condition 

AHU-2 

MZ 

MZ  AHU  provides  heating  and 
cooling  to  the  shops  assembly 
area,  testing  area,  and 
breakroom  on  the  southeast  side 
of  the  building 

Fair  condition  -  0/VRA 
damper  actuator  is 
inoperable;  damper  linkage 
is  wired  so  RA  is  open  and 
OA  is  closed 

ACCU-1 

Air  Cooled 
Condensing  Unit 

25  Ton  ACCU  serves  the  MZ 

AHU  with  DX  coil 

Fair  condition 

ACCU-2 

Air  Cooled 
Condensing  Unit 

12  Ton  ACCU  serves  the  SZ 

AHU  with  DX  coil 

Fair  condition 

UH-1  thru 

UH-4 

STM  Floor- 
Mounted  Unit 
Heaters  (Industrial 
type) 

UH-1  through  UH-4  sen/e  the 
maintenance  bay;  provides 
heating  for  infiltration  loads  from 
bay  door  openings 

Fair  condition 

CDP-1  thru 

CDP-4 

Steam  condensate 
pump 

1/3  hp  condensate  pumps  - 
pump  condensate  from  UHs  and 
finned  tube  radiation  units  back 
to  steam  boiler 

Poor  condition  -  all  are 
leaking;  one  motor  missing; 
one  with  noisy  bearings 

CV-1 

Steam/HW 

converter 

Steam/HW  converter  serves 
RAD-1 

Fair  condition 

RAD-1 

HW  Tube  Floor 
Radiation 

HW  tube  system  in  the  concrete 
floor  provides  radiant  heating  for 
the  maintenance  bay  area 

Fair  condition 

HWP-1  and 
HWP-2 

HW  pump 

1-1/2  hp  pumps  sen/e  RAD-1 ; 
one  pump  is  standby 

Fair  condition 
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HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

RAD-2 

STM  Finned  Tube 
Radiation 

STM  finned  tube  radiation  units 
provide  heating  in  the  latrines 
(northwest  addition) 

Fair  condition 

BLR-1 

Steam  Boiler 

3,350,000  BTUH  (output)  STM 
Boiler  serves  SZ  AHU,  UHs,  CV- 
1,and  RAD-2 

Fair  condition 

UH-1  thru  UH-3 

STM  Unit  Heaters 

UH-1  thru  UH-3  provide  heat  to 
storage  area  and  battery  room 
(northwest  addition) 

Fair  condition 

BLR-2 

HW  Boiler 

360,000  BTUH  (output)  HW 

Boiler  serves  MZ  AHU,  UHs, 
and  finned  tube  radiation  in  the 
southeast  addition 

Fair  condition 

UH-1  thru  UH-9 

HW  Unit  Heaters 

UH-1  thru  UH-9  provide  heat  to 
the  shops  and  paint  booth 
(southeast  addition) 

Fair  condition 

RAD-3 

HW  Finned  Tube 
Radiation 

HW  finned  tube  radiation  units 
provide  heating  in  the  latrines 
and  storage  area  (southeast 
addition) 

Fair  condition 

HWP-1 

HW  pump 

3  hp  pump  serves  MZ  AHU, 

UHs,  and  RAD-3 

Fair  condition 

4.46.2  HVAC  System  Components  for  Repair 


The  HVAC  system  components  were  observed  to  be  poor  to  fair  condition.  The  HVAC 
system  components  in  need  of  immediate  repair  are  listed  in  the  following  table,  with  the 
repair  costs. 


HVAC  System 
No. 

HVAC  System  Type 

Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

AHU-2 

MZ 

Replace  OA/RA  pneumatic  damper 
actuator;  repair  linkage 

222 

CDP-1  thru  CDP- 
4 

Steam  condensate 
pump 

Replace  seals  on  condensate  receivers 
and  pumps;  Repair  pumps  shut-off 
controls 

1,440 

CDP-2 

Steam  condensate 
pump 

Replace  1/3  hp  pump  motor 

273 

1  Total  Repair  Cost 

1,935 

4.46.3  Proposed  HVAC  System  Replacement 


The  HVAC  equipment  serving  Building  727  were  not  considered  for  HVAC  system 
replacement. 
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4.46.4  Recommendations 

The  HVAC  system  components  for  repair  are  recommended. 
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4.47  BUILDING  741  (MAINTENANCE  HANGER  COMB) 


4.47.1  HVAC  System  Existing  Conditions 

Building  741  is  a  38,900  sq.ft.,  two-story  building.  It  was  built  during  the  mid-1950's  and 
has  a  metal  frame  construction  with  concrete  block  walls.  The  building  has  administrative 
offices  and  shops  on  the  first  floor  east  and  west  walls.  The  center  area  of  the  building  has 
first  floor  supply  rooms  and  toilets,  and  second  floor  administration  offices.  Two 
maintenance  bays  are  located  on  either  side  of  the  center  area  rooms. 

The  administrative  offices  and  shops  are  heated  by  steam  finned  tube  radiation  and  are 
cooled  by  window  AC  units.  The  maintenance  bays  are  heated  by  four  floor  movmted  fan 
coil  units. 

The  following  table  describes  the  HVAC  equipment,  serving  Building  741. 


HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

UH-1  thru 

UH-4 

steam  Floor- 
Mounted  Unit 
Heaters  (Industrial 
type) 

UH-1  through  UH-4  provide 
heating  for  the  maintenance 
bays;  fans  are  5  hp  at  14,200 
cfm  each;  heating  coils  are 
980,000  Btuh  each 

Poor  condition  -heating 
coiis  are  leaky 

UH-5  thru 

UH-8 

Steam  Unit  Heaters 

UH-5  through  UH-8  provide 
heating  for  the  administration 
offices  and  shop  areas 

Fair  condition 

RAD-1 

Steam  Finned 

Tube  Radiation 

Steam  finned  tube  radiation 
units  provide  heating  in  the 
administration  offices  and  shop 
areas 

Fair  condition 

BLR-1 

Steam  Boiier 

5,657,000  Btuh  (output)  Boiler 
serves  UHs  and  RAD-1 ;  steam 
condensate  is  gravrty  return 

Fair  condition 

WAC-1  Thru 
WAC-8 

vyindow  Air- 
Conditioners 

8  WACs  provide  cooling  for  the 
administrative  offices  and  shops 
(1st  &  2nd  floors) 

Fair  condition 

4.47.2  HVAC  System  Components  for  Repair 


The  HVAC  system  components  were  observed  to  be  in  fair  condition,  except  for  the  heating 
coils  in  UH-l  through  UH-4.  The  HVAC  system  components  in  need  of  immediate  repair 
are  listed  in  the  following  table  with  the  repair  costs. 


HVAC  System 
No. 

HVAC  System  Type 

Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

UH-1  thru  UH4 

Steam  floor  - 
mounted  unit 
heaters  (industrial 
type) 

Replace  4  steam  heating  coils,  980,000 

Btuh  each 

4,975 

4.47.3  Proposed  HVAC  System  Replacement 

The  unit  heaters  and  finned  tube  radiation  units  serving  Building  741  were  considered  for 
replacement.  UH-1  through  UH-4  will  be  replaced  with  a  gas-fired  IR  tube  heating  system. 
UH-5  through  UH-8  and  the  finned  tube  radiation  units  will  be  replaced  with  a  gas-fired 
residential  furnaces. 

Method  of  Analysis 

The  approach  used  for  calculating  energy  savings  included  using  a  computer  program  to 
simulate  a  typical  building.  The  EZDOE  computer  model  analysis  for  Building  7176 
(Vehicle  Maintenance  Shop)  was  used  to  evaluate  energy  savings  for  the  proposed  HVAC 
system  replacement  in  Building  741.  The  computer  model  building  is  similar  in  use  to 
Building  741. 

The  analysis  proceeded  as  follows: 

•  The  baseline  computer  model  for  Building  7176  was  used. 

•  The  ECO  model  for  Building  7176  was  used. 

•  The  ECO  model  energy  use  was  subtracted  from  the  baseline  energy  use  to  find  the 
energy  savings  for  natural  gas  and  electricity.  The  energy  savings  were  prorated  on 
a  square  foot  basis  to  Building  741. 

•  A  construction  cost  was  developed  for  the  proposed  HVAC  system  replacement. 

•  The  energy  savings  and  the  construction  cost  were  entered  into  a  LCCA  worksheet. 
Additional  information  entered  into  the  LCCA  worksheet  included  the  following: 


-  Economic  life  is  20  years. 

-  Annual  maintenance  costs  were  calculated  using  estimated  labor  hours  and 
materials. 

-  Avoided  cost  of  existing  system  replacement  was  included  as  a  non-recurring 
fifth  year  cost. 


Energy  Savings  and  Economic  Analysis 


The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacements 
are  included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following 
table. 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

213 

Annual  Electric  Demand  Savings  ($) 

0 

Annual  Natural  Gas  Savings  (MBtu) 

626 

Total  Annual  Energy  Cost  Savings 

$5,161 

Investment  Cost 

$142,228 

Annual  Maintenance  Cost  Savings 

$600 

Non-recurring  Cost  Savings 

$63,690 

Savings-to-Investment  Ratio  (SIR) 

1.07 

Simple  Payback  (yrs) 

15.90 

4.47.4  Recommendations 

The  HVAC  systems  are  not  recommended  for  repair  or  replacement. 
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4.48  BUILDING  820  (TACTICAL  EQUIPMENT  SHOP) 


4.48.1  HVAC  System  Existing  Conditions 

Building  820  is  a  20,560  sq.ft.,  two-story  building.  It  was  built  in  1984  and  has  a  metal 
frame  construction  with  insulated  metal  panel  walls.  Equipment  supply  rooms  (on  the  first 
floor),  and  administrative  offices  and  classrooms  (on  the  second  floor)  are  located  at  the 
center  of  the  building.  Two  maintenance  bays  are  located  on  either  side  of  the  center  area 
of  the  building. 


The  second  floor  administrative  offices  and  classrooms  are  heated  by  a  combination  of  HW 
finned  tube  radiation  and  a  SZ  AHU.  They  are  cooled  by  the  SZ  AHU.  The  first  floor 
equipment  supply  rooms  are  heated  by  a  combination  of  HW  finned  tube  radiation  and  a 
H&V  Unit.  The  maintenance  bays  are  heated  by  UHs  (four  UHs  per  bay)  and  have  one 
MAU  per  bay  for  heating  makeup  air  for  exhaust  fans  and  infiltration  air  when  the  doors 
are  open. 

The  following  table  describes  the  HVAC  equipment,  serving  Building  820. 


HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

AHU-1 

SZ 

SZ  AHU  provides  heating  and 
cooling  to  the  second  floor 
offices  and  classrooms  (5  hp 
fan  motor;  4,800  cfm) 

Fair  condition 

H&V-1 

H&V  Unit 

H&V  Unit  provides  heating  to  the 
first  floor  equipment  supply 
rooms  (3  hp  fan  motor;  3,400 
cfm) 

Fair  condition 

MAU-1 

MAU 

MAU-1  provides  heated  makeup 
air  for  exhaust  fans  and 
additional  heating  of  infiltration 
air  when  doors  are  open  (3  hp 
fan  motor;  3,100  cfm) 

Fair  condition  -  pneumatic 
line  to  1-1/2”  HW  3-way 
control  valve  is 
disconnected 

MAU-2 

MAU 

MAU-2  provides  heated  makeup 
air  for  exhaust  fans  and 
additional  heating  of  infiltration 
air  when  doors  are  open  (3  hp 
fan  motor;  3,100  cfm) 

Fair  condition 

UH-1  thru 

UH-8 

HW  Unit  Heaters 

UH-1  through  UH-8  serve  the 
maintenance  bays;  four  UHs  per 
bay 

Fair  condition 

RAD-1 

HW  Finned  Tube 
Radiation 

HW  finned  tube  radiation  units 
provide  heating  in  the  first  and 
second  floor  offices,  classrooms, 
and  supply  rooms 

Fair  condition 

BLR-1 

Steam  Boiler 

2,318,000  BTUH  (output)  Boiler 
serves  AHU-1 ,  H&V-1 ,  MAUs 

UHs,  and  RAD-1 

Fair  condition 

4-153 


HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

HWP-1 

HW  pump 

1 0  hp  pump  serves  AHU-1 , 
H&V-l,  MAUs,  UHs,  and  RAD-1 

Poor  condition  -  very  noisy; 
Replace  pump  motor, 
seals,  and  bearings 

CH-1 

Reciprocating  w/ 

Air  Cooled  Cond. 

10  Ton  chiller  serves  the  SZ 

AHU 

Fair  condition 

4.48.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  were  observed  to  be  generally  in  fair  condition.  The  HVAC 
system  components  in  need  of  immediate  repair  are  listed  in  the  following  table,  with  the 
repair  costs. 


HVAC  System 
No. 

HVAC  System  Type 

Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

MAU-1 

MAU 

Repair  1-1/2“  HW  control  valve  and 
reconnect  pneumatic  line 

599 

HWP-1 

HW  pump 

Replace  10  hp  HW  pump  motor;  replace 
pump  seals  and  bearings 

1,495 

1  Total  Repair  Cost 

2,094 

4.48.3  Proposed  HVAC  System  Replacement 

The  HW  unit  heaters  serving  the  maintenance  bays  in  building  820  were  considered  for 
replacement  with  a  gas-fired  IR  tube  heating  system.  A  HW  boiler  will  continue  to  serve 
AHU-1,  H&V-l,  MAU-1,  MAU-2,  and  RAD-1.  The  HW  boiler  and  HW  pump  will  replaced 
with  smaller,  energy  efficient  models. 

Method  of  Analysis 

The  approach  used  for  calculating  energy  savings  included  using  a  computer  program  to 
simulate  a  typical  building.  The  EZDOE  computer  model  for  Building  8300  (Vehicle 
Maintenance  Shop)  was  used  to  evaluate  energy  savings  for  the  proposed  HVAC  system 
replacement  in  Building  820.  The  computer  model  building  is  similar  in  use  and 
construction  to  Building  820.  The  analysis  proceeded  as  follows: 

•  The  computer  model  zone  for  the  Building  8300  maintenance  bay  was  modified  to 
include  the  existing  heating  system  types  found  in  Building  820.  These 
modifications  represent  the  baseline  computer  model  for  Building  820. 

•  The  baseline  computer  model  was  modified  to  include  the  HVAC  replacement 
system  -  the  gas-fired  IR  heating  system.  The  modified  baseline  is  the  ECO  model. 
The  ECO  model  included  additional  modifications  as  follows: 
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-  Thermostat  settings  were  lowered  by  4°F.  IR  heating  systems  heat  in  a 
manner  similar  to  sunlight,  which  allows  an  occupant  comfort  condition  at  a 
reduced  air  temperature. 

-  Combustion  efficiency  for  heating  equipment  was  adjusted  to  90%. 

•  The  ECO  model  energy  use  was  subtracted  from  the  baseline  energy  use  to  find  the 
energy  savings  for  natural  gas  and  electricity.  The  energy  savings  were  prorated  on 
a  sq  ft  basis  to  Building  820. 

•  A  construction  cost  was  developed  for  the  proposed  HVAC  system  replacement. 

•  The  energy  savings  and  the  construction  cost  were  entered  into  a  LCCA  worksheet. 
Additional  information  entered  into  the  LCCA  worksheet  included  the  following: 

-  Economic  life  is  20  years. 

-  Annual  maintenance  costs  were  calculated  based  on  estimated  labor  hours 
and  materials. 

-  Non-recurring  costs  included  the  fifth  year  replacement  of  the  existing  HW 
unit  heaters  and  HW  boiler. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  IR  heating  system  replacement  are 
included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following  table. 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

11 

Annual  Electric  Demand  Savings  ($) 

0 

Annual  Natural  Gas  Savings  (MBtu) 

104 

Total  Annual  Energy  Cost  Savings 

$560 

Investment  Cost 

$37,546 

Annual  Maintenance  Cost  Savings 

$370 

Non-recurring  Cost  Savings 

$43,700 

Savings-to-Investment  Ratio  (SIR) 

1.42 

12.05 

4.48.4  Recommendations 

The  HVAC  system  components  for  repair  is  recommended. 
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4.49  BUILDING  1470  (AR  VEHICLE  MAINTENANCE  SHOP) 


4.49.1  HVAC  System  Existing  Conditions 

Building  1470  is  a  21,670  sq.ft.,  two-story  building.  The  original  budding  was  built  during 
the  mid-1970s.  An  addition  to  the  building  was  built  in  1989.  Both  the  original  building 
and  the  addition  have  a  metal  frame  construction  with  insulated  metal  panel  walls.  The 
original  building  has  an  office  area,  supply  room  and  a  warehouse.  The  addition  has  an 
office  area  and  a  large  maintenance  bay. 

The  original  building  offices  and  supply  room  are  heated  and  cooled  by  a  SZ  AHU.  The 
original  building  warehouse  is  heated  by  HW  UHs.  The  addition  offices  are  heated  and 
cooled  by  a  SZ  AHU.  HW  finned  tube  radiation  units  provide  additional  heating  to  the 
original  building  and  addition  offices  and  supply  room.  The  maintenance  bay  are  heated 
by  HW  UHs.  The  maintenance  bay  also  has  a  J^U  to  provide  heated  makeup  air  when 
exhaust  fans  are  operating. 

The  following  table  describes  the  HVAC  equipment,  serving  Building  1470. 


HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

AHU-1 

SZ 

SZ  AHU  provides  heating  and 
cooling  to  the  original  building 
offices  (1/3  hp  fan  motor;  2,500 
cfm) 

Fair  condition 

AHU-2 

SZ 

SZ  AHU  provides  heating  and 
cooling  to  the  addition  offices 
(1/3  hp  fan  motor;  2,000  cfm) 

Good  condition 

MAU-1 

MAU 

MAU-1  provides  heated  makeup 
air  for  exhaust  fans  (20  hp  fan 
motor;  22,200  cfm;  gas-fired) 

Fair  condition 

UH-1  thru 

UH-10 

HW  Unit  Heaters 

UH-1  through  UH-10  serve  the 
maintenance  bay 

Fair  condition 

RAD-1 

HW  Finned  T ube 
Radiation 

HW  finned  tube  radiation  units 
provide  additional  heating 
throughout  the  original  building 
and  addition  offices  and  supply 
room 

Fair  condition 

BLR-1 

HW  Boiler 

792,000  BTUH  (output)  Boiler 
sen/es  AHU-2,  UHs,  and  RAD-1 

Fair  condition 

BLR-2 

HW  Boiler 

792,000  BTUH  (output)  Boiler 
(standby) 

Fair  condition 

HWP-1 

HW  pump 

2  hp  pump  sen/es  BLR-1 ,  BLR- 
2,  AHU-2,  UHs,  and  RAD-1 

Fair  condition 

HWP-2 

HW  pump 

Fair  condition 

ACCU-1 

Air  Cooled 
Condensing  Unit 

5  Ton  ACCU  serves  AHU-1 

Good  condition 

ACCU-2 

Air  Cooled 
Condensing  Unit 

5  Ton  ACCU  sen/es  AHU-2 

Fair  condition 
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4.49.2  HVAC  System  Components  for  Repair 


The  HVAC  system  components  were  observed  to  be  in  fair  condition.  The  HVAC  system 
components  are  not  in  need  of  repair. 


4.49.3  Proposed  HVAC  System  Replacement 

The  HVAC  systems  serving  Building  1470  were  not  considered  for  replacement.  A 
proposed  HVAC  system  replacement  for  Building  820,  similar  to  Building  1470,  was 
considered.  The  system  replacement  in  Building  820  was  not  economically  feasible,  and 
therefore  would  not  be  economically  feasible  in  Building  1470. 


4.49.4  Recommendations 

The  HVAC  systems  are  not  recommended  for  repair  or  replacement. 
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4.50  BUILDING  7176  (VEHICLE  MAINTENANCE  SHOP) 


4.50.1  HVAC  System  Existing  Conditions 

Building  7176  is  a  4,880  sq.ft.,  one-story  building.  The  building  was  built  in  1956  and  is 
constructed  of  concrete  block.  The  building  has  a  small  office  area  and  a  large  maintenance 
bay. 

The  office  area  and  maintenance  bay  are  heated  by  HW  UHs.  A  small  storage  area  and  the 
latrine  are  heated  by  HW  finned  tube  radiation. 

The  following  table  describes  the  HVAC  equipment,  serving  Building  7176. 


HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

UH-1  thru 

UH-5 

STM  Unit  Heaters 

UH-1  through  UH-5  serve  the 
office  area  and  maintenance 
bay 

Fair  condition 

RAD-1 

STM  Finned  Tube 
Radiation 

Steam  finned  tube  radiation 
units  provide  heating  in  the 
storage  room  and  latrine 

Fair  condition 

BLR-1 

Steam  Boiler 

1,000,000  BTUH  (output)  steam 
boiler  serves  UHs  and  RAD-1 

Fair  condition 

4.50.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  were  observed  to  be  in  fair  condition.  The  HVAC  system 
components  are  not  in  need  of  repair. 


4.50.3  Proposed  HVAC  System  Replacement 

The  unit  heaters,  finned  tube  radiation  imits,  and  steam  boiler  serving  Building  7176  were 
considered  to  be  replaced  with  a  gas-fired  IR  heating  system.  The  imit  heaters  will  be 
replaced  with  a  gas-fired  IR  tube  system  and  the  finned  tube  radiation  units  will  be 
replaced  with  gas-fired  IR  heaters.  The  steam  boiler  will  be  removed. 

Method  of  Analysis 

The  approach  used  for  calculating  energy  savings  included  using  a  computer  program  to 
simulate  a  typical  building.  The  EZDOE  computer  model  for  Building  8300  (Vehicle 
Maintenance  Shop)  was  used  to  evaluate  energy  savings  for  the  proposed  HVAC  system 
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replacement  in  Building  7176.  The  computer  model  building  is  similar  in  use  and 
construction  to  Building  7176.  The  analysis  proceeded  as  follows: 

•  The  computer  model  zone  for  the  Building  8300  maintenance  bay  was  modified  to 
included  the  existing  heating  system  types  found  in  Building  7176.  These 
modifications  represent  the  baseline  computer  model  for  Building  7176. 

•  The  baseline  computer  model  was  modified  to  include  the  HVAC  replacement 
system  -  the  gas-fired  IR  heating  system.  The  modified  baseline  is  the  ECO  model. 
The  ECO  model  included  additional  modifications  as  follows: 

-  Thermostat  settings  were  lowered  by  4°F.  IR  heating  systems  heat  in  a 
manner  similar  to  sunlight,  which  allows  an  occupant  comfort  condition  at  a 
reduced  air  temperature. 

-  Combustion  efficiency  for  heating  equipment  was  adjusted  to  90%. 

•  The  ECO  model  energy  use  was  subtracted  from  the  baseline  energy  use  to  find  the 
energy  savings  for  natural  gas  and  electricity.  The  energy  savings  were  prorated  on 
a  square  foot  basis. 

•  A  construction  cost  was  developed  for  the  proposed  HVAC  system  replacement. 

•  The  energy  savings  and  the  construction  cost  were  entered  into  a  LCCA  worksheet. 
Additional  information  entered  into  the  LCCA  worksheet  included  the  following: 

-  Economic  life  is  20  years. 

-  Annual  maintenance  costs  were  calculated  using  estimated  labor  hours  and 
materials. 

-  Avoided  cost  of  existing  system  replacement  was  included  as  a  non-recurring 
first  year  cost. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  IR  heating  system  replacements  are 
included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following  table. 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

28 

Annual  Electric  Demand  Savings  ($) 

0 

Annual  Natural  Gas  Savings  (MBtu) 

83 

Total  Annual  Energy  Cost  Savings 

$688 

Investment  Cost 

$27,000 

Annual  Maintenance  Cost  Savings 

$600 

Non-recurring  Cost  Savings 

$24,734 

Savings-to-Investment  Ratio  (SIR) 

1.56 

Simple  Payback  (yrs) 

10.70 

4.50.4  Recommendations 


The  proposed  HVAC  system  replacement  is  not  recommended. 
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4.51  BUILDING  7920  (DS  VEHICLE  MAINTENANCE  SHOP) 


4.51.1  HVAC  System  Existing  Conditions 

Building  7920  is  a  124,550  sq.ft.,  two-story  building.  The  building  was  built  in  1971  and  is 
constructed  of  concrete  block.  The  layout  of  the  building  is  like  a  five-point  star,  with  five 
maintenance  wings  connected  at  the  center  (the  center  area  being  a  large  equipment  supply 
room).  Each  wing  has  a  maintenance  bay,  office  area,  storage  area,  and  latrines.  Two  of  the 
maintenance  wings  are  used  for  general  purpose  maintenance  and  have  HVAC  equipment 
that  are  alike.  Three  of  the  maintenance  wings  are  Company  maintenance  wings  and  have 
HVAC  equipment  that  are  alike. 

The  following  table  describes  the  HVAC  equipment,  serving  Building  7920. 


HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

AHU-1 ,  AHU-2 
and  AHU-3 

sz 

SZ  AHUs  provide  heating  and 
cooling  to  the  general 
maintenance  wings  offices;  each 
has  a  gas-fired  furnace  (1-1/2  hp 
fan  motor;  3,700  cfm  each) 

Fair  condition 

ACCU-1 ,  ACCU- 
2,  and  ACCU-3 

Air  Cooled  Cond. 

8  Ton  ACCUs  serve  AHU-1  thru 
AHU-3 

Fair  condition 

H&V-1  and 

H&V-2 

H&V 

H&Vs  provide  heating  to  the 
general  maintenance  wings 
storage  areas  and  latrines;  each 
has  a  gas-fired  furnace  (3  hp  fan 
motor;  5,000  cfm  each) 

Fair  condition 

MAU-1  and 

MAU-2 

MAU 

MAUs  provide  heating  of 
makeup  air  for  the  general 
maintenance  wings  bays;  each 
has  a  gas-fired  furnace  (10  hp 
fan  motor;  20,250  cfm  each) 

Fair  condition 

RAD-1  thru 
RAD-42 

nniggmilH 

IR  heaters  serve  the  general 
maintenance  wing  bays. 

Fair  condition 

AHU-4,  AHU-5, 
and  AHU-6 

sz 

SZ  AHUs  provide  heating  and 
cooling  to  the  Company 
maintenance  wings  offices;  each 
has  a  gas-fired  furnace  (1  -1/2  hp 
fan  motor;  3,700  cfm  each) 

Fair  condition 

ACCU-4,  ACCU- 
5,  and  ACCU-6 

Air  Cooled  Cond. 

8  Ton  ACCUs  serve  AHU-4  thru 
AHU-6 

Fair  condition 

H&V-3,  H&V-4, 
and  H&V-5 

H&V 

H&Vs  provide  heating  to  the 
Company  maintenance  wings 
storage  areas  and  latrines;  each 
has  a  gas-fired  furnace  (3  hp  fan 
motor;  5,000  cfm  each) 

Fair  condition 
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HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

MAU-3,  MAU-4, 
and  MAU-5 

MAU 

MAUs  provide  heating  of 
makeup  air  for  the  Company 
maintenance  wings  bays;  each 
has  a  gas-fired  furnace  (1 0  hp 
fan  motor;  20,250  cfm  each) 

Fair  condition 

RAD-43  thru 
RAD-109 

Infrared  Radiant 

Heater  (gas-fired) 

IR  heaters  serve  the  Company 
maintenance  wing  bays. 

Fair  condition 

UH-1  thru 

UH-11 

Gas-fired  Unit 
Heaters 

UH-1  through  UH-1 1  provide 
heating  for  the  center  area 
equipment  supply  room 

Fair  condition 

DH-1  thru  DH-8 

Gas-fired  Door 
Heaters 

DH-1  through  DH-8  provide 
heating  for  the  infiltration  air 
when  overhead  doors  are 
opened 

Fair  condition 

4.51.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  were  observed  to  be  in  fair  condition.  The  HVAC  system 
components  are  not  in  need  of  repair. 

4.51.3  Proposed  HVAC  System  Replacement 

The  HVAC  equipment  serving  Building  7920  were  not  considered  for  replacement. 

4.51.4  Recommendations 

The  HVAC  systems  are  not  recommended  for  repair  or  replacement. 
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4.52  BUILDING  8390  (TACTICAL  EQUIPMENT  SHOP) 


4.52.1  HVAC  System  Existing  Conditions 


Building  8390  is  a  24,755  sq.ft.,  two-story  building.  It  was  built  in  1984  and  has  a  metal 
frame  construction  with  insulated  metal  panel  walls.  Offices,  repair  shops,  and  equipment 
supply  rooms  (on  the  first  floor),  and  administrative  offices  and  classrooms  (on  the  second 
floor)  are  located  at  the  center  of  the  building.  Two  maintenance  bays  are  located  on  either 
side  of  the  center  area  of  the  building.  The  second  floor  administrative  offices  and 
classrooms  are  heated  by  a  combination  of  HW  finned  tube  radiation  and  a  SZ  AHU.  They 
are  cooled  by  the  SZ  AHU.  The  first  floor  offices,  shops,  and  supply  rooms  are  heated  by  a 
combination  of  HW  finned  tube  radiation  and  a  H&V  Unit.  The  maintenance  bays  are 
heated  by  UHs  (four  UHs  per  bay)  and  have  one  MAU  per  bay  for  heating  makeup  air  for 
exhaust  fans  and  infiltration  air  when  the  doors  are  open. 

The  following  table  describes  the  HVAC  equipment,  serving  Building  8390. 


HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

AHU-1 

SZ 

SZ  AHU  provides  heating  and 
cooling  to  the  second  floor 
offices  and  classrooms  (3  hp 
fan  motor;  3,475  cfm) 

Fair  condition  -  OA/RA 
damper  actuator  missing 

H&V-1 

H&V  Unit 

H&V  Unit  provides  heating  to  the 
first  floor  officec,  shops,  and 
supply  rooms  (3  hp  fan  motor; 
3,345  cfm) 

Fair  condition 

MAU-1 

MAU 

MAU-1  provides  heated  makeup 
air  for  exhaust  fans  and 
additional  heating  of  infiltration 
air  when  doors  are  open  in  north 
maintenance  bay  (2  hp  fan 
motor;  4,700  cfm) 

Fair  condition  - 1” 
pneumatic  3-way  control 
valve  leaking 

MAU-2 

MAU 

MAU-2  provides  heated  makeup 
air  for  exhaust  fans  and 
additional  heating  of  infiltration 
air  when  doors  are  open  in  south 
maintenance  bay  (2  hp  fan 
motor;  4,700  cfm) 

Fair  condition  - 1” 
pneumatic  3-way  control 
valve  is  leaking 

UH-1  thru 

UH-8 

HW  Unit  Heaters 

UH-1  through  UH-8  serve  the 
maintenance  bays;  four  UHs  per 
bay 

Fair  condition 

RAD-1 

HW  Finned  Tube 
Radiation 

HW  finned  tube  radiation  units 
provide  heating  in  the  first  and 
second  floor  offices,  classrooms, 
shops,  and  supply  rooms 

Fair  condition  -  zone  control 
valves  are  leaky  (approx.  8 
control  valves) 

BLR-1 

Steam  Boiler 

2,600,000  BTUH  (output)  Boiler 
serves  AHU-1 ,  H&V-1,  MAUs, 
UHs,  and  RAD-1 

Fair  condition 
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HVAC  System 
No. 

HWP-1 

HVAC  System 
Type 

HW  pump 

Description  of  HVAC  System 

15  hp  pump  serves  AHU-1, 

H&V-1,  MAUs,  UHs,  and  RAD-1 

Existing  Condition 

Fair  condition 

ACCU-1 

Air  Cooled  Cond. 

8  Ton  chiller  serves  the  SZ  AHU 

Fair  condition 

4.52.2  HVAC  System  Components  for  Repair 


The  HVAC  system  components  were  observed  to  be  generally  in  fair  condition.  The  HVAC 
system  components  in  need  of  immediate  repair  are  listed  in  the  following  table,  with  the 
repair  costs. 


HVAC  System 
No. 

HVAC  System  Type 

Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

AHU-2 

SZ 

Replace  OA/RA  pneumatic  damper 
actuator;  repair  linkage 

223 

MAU-1 

MAU 

Replace  1”  pneumatic  3-wav  controi  valve 

206 

MAU-2 

MAU 

Replace  1”  pneumatic  3-way  control  valve 

206 

RAD-1 

HW  Finned  Tube 
Radiation 

Replace  8  -  3/4"  pneumatic  3-way  control 
valves 

1,340 

1  Total  Repair  Cost 

1,975 

4.52.3  Proposed  HVAC  System  Replacement 

A  proposed  HVAC  system  replacement,  similar  to  Building  820,  was  considered.  The 
system  replacement  in  Building  820  was  not  economically  feasible,  and  therefore  would  not 
be  economically  feasible  in  Building  8390. 


4.52.4  Recommendations 


The  HVAC  system  components  for  repair  are  recommended. 


4.53  BUILDING  202  (PHYSICAL  FITNESS  CENTER) 


4.53.1  HVAC  System  Existing  Conditions 

Building  202  is  a  51,300  sq.ft.,  two-story  building.  It  was  constructed  during  the  early 
1900's  and  has  sandstone  block  foundations  and  walls.  The  building  was  originally  used  as 
an  indoor  riding  arena  for  horses.  In  1948,  the  building  was  completely  renovated  to 
establish  a  physical  fitness  center. 

The  Physical  Fitness  Center  has  a  basketball  gymnasium  at  the  center  of  the  building, 
including  an  office  and  storage  area.  The  south  end  of  the  building  has  four  raquetball 
courts,  with  a  men's  locker  room  on  the  first  floor,  and  an  office  area  and  exercise  room  on 
the  second  floor.  The  north  end  of  the  building  has  a  weight  training  room,  women's  locker 
room,  and  a  storage  area  on  the  first  floor;  the  entire  second  floor  is  a  roller  skating  rink. 

The  basketball  gymnasium  is  heated  by  two  large  industrial  UHs  (one  located  at  either  end 
of  the  gymnasium).  The  raquetball  courts  are  heated  by  a  floor-mounted  UH  (located  in  a 
nearby  storage  room)  and  an  exhaust  fan  in  the  attic.  The  men's  locker  room,  and  the 
second  floor  office  area  and  exercise  room,  are  heated  and  ventilated  by  a  H&V  Unit 
(located  in  the  attic.)  A  floor-mounted  industrial  type  UH  provides  heat  to  the  weight 
training  room  and  the  women's  locker  room.  A  small  packaged  AHU  provides  cooling  for 
the  weight  training  room.  The  roller  skating  rink  is  heated  and  cooled  by  a  SZ  AHU 
located  in  the  attic  space  above  the  rink. 

The  following  table  describes  the  HVAC  equipment  serving  Building  202. 


HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

UH-1  and  UH-2 

Wall-mounted  UH 
(industrial  type) 

UHs  provide  heating  to  the 
basketball  gymnasium;  approx. 
8,000  cfm  at  3  hp  each 

Fair  condition  -  very  old 

UH-3 

Floor-mounted  UH 
(industrial  type) 

UH  provides  heating  to  the 
raquetball  courts;  approx.  8,000 
cfm  at  3  hp:  exhaust  fan 
removes  excess  heat  in 
summer;  6,500  cfm  at  3  hp 

Fair  condition 

H&V-1 

H&V 

H&V  serves  the  men’s  locker 
room  and  second  floor  office 
and  exercise  room  area;  8,000 
cfm  at  3  hp 

Fair  condition  -  very  old 

UH-4 

Floor-mounted  UH 
(industrial  type 

UH  provides  heating  to  the 
weight  training  room  and 
women’s  locker  room;  8,000  cfm 
at  3  hp 

Fair  condition  -  very  old 

AHU-1 

packaged  SZ 

SZ  AHU  provides  cooling  to  the 
weight  training  room;  3,000  cfm 
at  1 .5  hp 

Fair  condition 

- 2 _ 
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HVAC  System 
No. 

HVAC  System 
Type 

Description  of  HVAC  System 

Existing  Condition 

AHU-2 

SZ 

SZ  AHU  provides  heating  and 
cooling  to  the  roller  skating  rink; 
12,500  cfm  at  5  hp 

Good  condition 

CT-1 

Water  Cooling 

Tower 

CT-1  serves  AHU-1 

Fair  condition  -  some  water 
scale  build-up  on  interior 

ACCU-1 

Air  Cooled 
Condensing  Unit 

45  Ton  ACCU  serves  AHU-2  DX 
coil 

Fair  condition  -  condenser 
coil  fins  are  damaged 

WAC-1  Thru 
WAC-9 

Window  Air- 
Conditioners 

9  WACs  provide  cooling  for  the 
offices  {1st  and  2nd  floors) 

Fair  condition 

BLR-1 

Steam  boiler 

Steam  boiler  (4,250,000  Btuh 
output)  serves  the  UHs,  H&V, 
and  AHU-2 

Fair  condition 

4.53.2  HVAC  System  Components  for  Repair 


The  HVAC  system  components  were  observed  to  be  in  fair  condition.  The  HVAC  system 
component  in  need  of  immediate  repair  is  listed  in  the  following  table,  with  the  repair  cost. 


HVAC  System 
No. 

HVAC  System  Type 

Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

ACCU-1 

Air  Cooled 
Condensing  Unit 

Air  cooled  condenser  coil  fins  have  been 
damaged  by  vandalism;  replace  condenser 
coil  and  provide  protective  screen  for 
cover 

979 

4.53.3  Proposed  HVAC  System  Replacement 

UH-1  and  UH-2,  serving  the  basketball  gymnasium,  were  considered  for  replacement  with 
H&V  Units.  These  UHs  were  installed  in  1948,  which  makes  them  approximately  47  years 
old,  and  are  still  in  fair  condition.  The  following  HVAC  equipment,  materials,  and  labor 
will  be  included  in  the  system  replacement; 

•  Two  wall-mounted  UHs  will  be  replaced  with  four  ceiling-hung  H&V  Uruts. 

•  OA  ductwork  will  be  installed  and  connected  to  each  H&V  Unit. 

•  Steam  will  be  piped  to  each  H&V  Unit  from  existing  steam  main  piping. 


Electric  thermostats  will  be  installed  for  each  H&V  Unit. 


Method  of  Analysis 


The  approach  used  for  calculating  energy  savings  included  using  a  computer  program  to 
simulate  a  typical  building.  The  EZDOE  computer  model  for  Building  8069  was  used  to 
evaluate  energy  savings  for  the  proposed  HVAC  system  replacement.  Building  8069  is 
similar  to  Building  202.  The  analysis  proceeded  as  follows: 

•  The  computer  model  for  Building  8069  was  used  as  the  baseline  computer  model  for 
Building  202.  The  baseline  model  included  the  following  parameters  for  the  H&V 
Units; 

-  Fan  efficiency  is  65%; 

-  Heating  thermostat  setpoint  is  75  F  to  simulate  a  condition  of  poor  space 
temperature  control. 

•  The  baseline  computer  model  was  modified  to  include  the  proposed  HVAC  system 
replacement  -  H&V  Units.  The  modified  baseline  is  the  ECO  model.  The  ECO 
model  included  additional  modifications  as  follows: 

-  Fan  efficiency  is  75%; 

-  Heating  thermostat  setpoint  is  70  F  to  simulate  a  condition  of  effective  space 
temperature  control. 

•  The  ECO  model  energy  use  was  subtracted  from  the  baseline  energy  use  to  find  the 
energy  savings  for  natural  gas  and  electricity.  Energy  savings  were  prorated  on  a  sq 
ft  basis  to  Building  202. 

•  A  construction  cost  was  developed  for  the  proposed  HVAC  system  replacement. 

•  The  energy  savings  and  the  construction  cost  were  entered  into  a  LCCA  worksheet. 
Additional  information  entered  into  the  LCCA  worksheet  included  the  following: 

-  Economic  life  is  20  years. 

-  Avoided  cost  of  existing  system  replacement  was  included  as  a  non-recurring 
first  year  cost. 


Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  are 
included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following  table. 
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Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

20; 

Annual  Electric  Demand  Savings  ($) 

48 

Annual  Natural  Gas  Savings  (MBtu) 

148 

Total  Annual  Energy  Cost  Savings 

$894 

Investment  Cost 

$64,001 

Annual  Maintenance  Cost  Savings 

$0 

Non-recurring  Cost  Savings 

$17,611 

Savings-to-Investment  Ratio  (SIR) 

0,48. 

Simple  Payback  (yrs) 

36.08  D 

4.53.4  Recommendations 


The  HVAC  system  component  for  repair  is  recommended. 


4.54  BUILDING  7485  (BOWLING  ALLEY) 


4.54.1  HVAC  System  Existing  Conditions 

Building  7485  is  a  36,970  sq  ft,  one-story  building.  The  original  building  (22  bowling  lanes) 
was  built  in  1966  and  an  addition  (18  bowling  lanes)  was  added  in  1987.  Both  are 
constructed  of  face  brick  and  concrete  block. 

The  original  building  is  heated  and  cooled  by  a  DD  AHU.  The  addition  is  heated  and 
cooled  by  a  VAV  terminal  reheat  system. 

The  following  table  describes  the  HVAC  equipment  serving  Building  7485. 


HVAC  System 
No. 

HVAC  System 
Type 

Description  of  HVAC  System 

Existing  Condition 

AHU-1 

Dual  Duct 

DD  AHU  with  19  mixing  boxes 
provides  heating  and  cooling  to 
the  approx.  55%  of  the  building 
(20  hp  and  1 6,000  cfm) 

Fair  condition 

AHU-2 

VAV  Reheat 

VAV  Reheat  AHU  with  12  VAV 
boxes  provides  heating  and 
cooling  to  approx.  45%  of  the 
building  (10  hp  and  10,000  cfm) 

Fair  condition  -  VSD 
controller  does  not  operate 

UH-1  and  UH-2 

HW  Unit  Heater 

UHs  provide  heating  for 
storage/maintenance  area  in 
addition 

Fair  condition 

CH-1 

Reciprocating  w/ 

Air  Cooled  Cond. 

60  Ton  chiller  serves  the  DD 

AHU 

Fair  condition 

CH-2 

Reciprocating  w/ 

Air  Cooled  Cond. 

28  Ton  chiller  serves  the  VAV 
Reheat  AHU 

Fair  condition 

BLR-1 

HW  Boiler 

1 ,600,000  Btuh  (output)  HW 
boiler  serves  AHU-1  and  AHU-2 

Fair  condition 

HWP-1 

HW  pump 

3  hp  pump  serves  AHU-1 ,  AHU- 
2,  and  UHs 

Fair  condition 

4.54.2  HVAC  System  Components  for  Repair 


The  HVAC  system  components  were  observed  to  be  in  fair  condition.  The  HVAC  system 
component  in  need  of  immediate  repair  is  listed  in  the  following  table,  with  the  repair  cost. 


HVAC  System 
No. 

HVAC  System  Type 

Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

AHU-2 

VAV  Reheat 

Replace  the  existing  VSD  controller  with  a 
new  1 0  hp  VSD  controller 

3,459 
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4.54.3  Proposed  HVAC  System  Replacement 


The  DD  AHU  serving  Building  7485  was  considered  for  conversion  to  be  upgraded  to  a 
VAV  AHU.  The  following  equipment  and  materials  will  be  included  in  the  proposed 
HVAC  system  replacement: 

•  DD  AHU  will  be  converted  to  a  DD  VAV  AHU;  a  VSD  will  be  installed. 

•  Existing  ductwork  will  remain;  the  existing  mixing  boxes  will  be  replaced  with  dual 
duct  VAV  terminal  units. 

•  Thermostats  will  be  installed  in  each  zone;  the  thermostats  will  reset  the  VAV 
terminal  unit  controllers  that  vary  the  supply  air  to  the  zone. 

Method  of  Analysis 

The  EZDOE  computer  model  for  Building  7485  was  used  to  evaluate  energy  savings  for  the 
proposed  HVAC  system  replacement. 

The  analysis  proceeded  as  follows: 

•  The  computer  model  for  Building  7485  was  used  for  the  baseline  computer  model. 

•  The  baseline  computer  model  was  modified  to  include  the  HVAC  replacement 
system  -  the  dual  duct  VAV  AHU  with  VSD.  The  modified  baseline  is  the  ECO 
model.  The  following  system  parameters  were  also  included: 

-  Supply  air  volume  varies  down  to  only  50%,  to  avoid  DX  coil  freeze  up. 

-  Dual  duct  VAV  terminal  units  vary  supply  air  volume  down  to  20%. 

-  Supply  fan  utilizes  a  bypass  when  VAV  terminal  units  vary  supply  air 
volume  below  50%. 

•  The  ECO  model  energy  use  was  subtracted  from  the  baseline  energy  use  to  find  the 
energy  savings  for  natural  gas  and  electricity. 

•  A  construction  cost  was  developed  for  the  proposed  HVAC  system  replacement. 

—  The  energy  savings  and  the  construction  cost  were  entered  into  a  LCCA 
worksheet.  The  economic  life  for  the  LCCA  worksheet  is  20  years. 


Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  are 
included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following  table. 


Item 

HVAC  System  Replacement  Energy 
Sayings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

488 

Annual  Electric  Demand  Savings  ($) 

850 

Annual  Natural  Gas  Savings  (MBtu) 

(293) 

Total  Annual  Energy  Cost  Savings 

$5,552 

Investment  Cost 

$15,055 

Annual  Maintenance  Cost  Savings 

$0 

Non-recurring  Cost  Savings 

$0 

Savings-to-Investment  Ratio  (SIR) 

5.61 

Simple  Payback  (yrs) 

2.71 

4.54.4  Recommendations 


The  HVAC  system  component  for  repair  and  the  proposed  HVAC  system  replacement  are 
recommended. 
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4.55  BUILDING  6914  (MAIN  EXCHANGE) 


4.55.1  HVAC  System  Existing  Conditions 

Building  6914  is  a  63,930  sq  ft,  one-story  building.  The  building  was  built  in  1973  and  is 
constructed  of  face  brick  and  concrete  block.  The  Main  Exchange  has  a  main  retail  center, 
administration  offices,  and  a  warehouse.  Several  small  services  shops  are  located  along  the 
front  of  the  building. 

The  retail  center  is  heated  and  cooled  by  a  SZ  AHU.  The  administration  office  area  adjacent 
to  the  retail  center  is  heated  and  cooled  by  a  SZ  AHU.  The  warehouse  is  heated  by  a  H&V 
Unit.  The  south  and  north  services  shops  are  heated  and  cooled  by  two  MZ  AHUs. 

The  following  table  describes  the  HVAC  equipment  serving  Building  6914. 


HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

AHU-1 

SZ 

SZ  AHU  provides  heating  and 
cooling  to  the  main  retaii  center 
(20  hp  and  28,1 00  cfm) 

Fair  condition 

AHU-2 

SZ 

SZ  AHU  provides  heating  and 
cooling  to  the  admin,  offices  in 
the  main  retail  center  (2  hp  and 
3,500  cfm) 

Fair  condition  -  pneumatic 
control  valve  for  cooling 
coil  is  disconnected  from  air 
supply 

AHU-3 

H&V 

H&V  Unit  provides  heating  to 
the  warehouse  in  the  main  retaii 
center  (5  hp  and  7,390  cfm) 

Fair  condition 

AHU-4 

MZ 

MZ  AHU  provides  heating  and 
cooling  to  the  south  services 
shops  (10  hp  and  9,620  cfm) 

Fair  condition  -  pneumatic 
control  valves  for  cooling 
coil,  heating  coil,  and 

OA/RA  dampers  are 
disconnected  from  air 
supply 

AHU-5 

MZ 

MZ  AHU  provides  heating  and 
cooling  to  the  north  services 
shops  (7-1/2  hp  and  6,790  cfm) 

Fair  condition  -  pneumatic 
control  valves  for  cooling 
coil,  heating  coil,  and 

OA/RA  dampers  are 
disconnected  from  air 
supply 

CH-1 

Reciprocating 

127  ton  chiller  serves  AHU-1 , 
AHU-2,  AHU-4,  and  AHU-5 

Fair  condition 

ACCU-1  and 
ACCU-2 

Air  Cooled 
Condenseing  Unit 

90  tons  (each)  ACCUs  serve 

CH-1 

Fair  condition 

CH-2 

Reciprocating 

127  ton  chiller  serves  AHU-1 , 
AHU-2,  AHU-4,  and  AHU-5 

Fair  condition 

ACCU-3  and 
ACCU-4 

Air  Cooled 
Condenseing  Unit 

90  tons  (each)  ACCUs  serve 

CH-2 

Fair  condition 

CWP-1  and 
CWP-2 

CW  pump 

7.5  hp  (each)  pump  serves  CH- 
1,  CH-2,  AHU-1,  AHU-2,  AHU-4, 
and  AHU-5 

Fair  condition 
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HVAC  System 
No. 

HVAC  System 
Type 

Description  of  HVAC  System 

Existing  Condition 

BLR-1 

HW  Boiler 

1,600,000  Btuh  (output)  HW 
boiler  serves  AHU-1  and  AHU-2 

Fair  condition 

HWP-1  and 
HWP-2 

HW  pump 

5  hp  (each)  pump  serves  AHU- 
1,  AHU-2,  AHU-3,  AHU-4,  and 
AHU-5 

Fair  condition 

4.55.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  were  observed  to  be  generally  in  fair  condition.  The  HVAC 
system  components  in  need  of  immediate  repair  are  listed  in  the  following  table,  with  the 
repair  costs. 


HVAC  System 
No. 

HVAC  System  Type 

Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

AHU-2 

SZ 

Replace  1-1/2”  pneumatic  control  valve  for 
cooling  coil 

300 

AHU-4 

MZ 

Replace  pneumatic  control  valves  for 
cooling  coil  (2”)  and  heating  coil  (1-1/4”); 
replace  pneumatic  actuator  on  OA/RA 
dampers 

899 

AHU-5 

MZ 

Replace  pneumatic  control  valves  for 
cooling  coil  (2”)  and  heating  coil  (1-1/4”); 
replace  pneumatic  actuator  on  OA/RA 
dampers 

899 

1  Total  Repair  Cost 

2,098 

4.55.3  Proposed  HVAC  System  Replacement 


The  MZ  AHUs  serving  the  service  shops  in  Building  6914  were  considered  for  conversion  to 
VAV  AHUs.  The  following  equipment  and  materials  will  be  included  in  the  proposed 
HVAC  system  replacement: 

•  VSDs  will  be  installed  on  the  MZ  AHUs. 

•  Existing  ductwork  will  remain;  VAV  terminal  units  with  reheat  coils  will  be 
installed  on  the  zone  supply  air  ducts. 

•  Thermostats  will  be  installed  in  each  zone;  the  thermostats  will  reset  the  VAV 
terminal  unit  controllers  that  vary  the  supply  air  to  the  zone. 


Method  of  Analysis 


The  approach  used  for  calculating  energy  savings  included  using  a  computer  program  to 
simulate  a  typical  building.  The  EZDOE  computer  model  for  Building  7108  (Battalion 
Admin,  and  Classroom)  was  used  to  evaluate  energy  savings  for  the  proposed  HVAC 
system  replacement.  Building  7108  is  similar  to  this  area  of  Building  6914,  in  construction 
and  use.  Both  buildings  have  similar  HVAC  systems. 

The  analysis  proceeded  as  follows: 

•  The  computer  model  for  Building  7108  was  used  for  the  baseline  computer  model. 

•  The  baseline  computer  model  was  modified  to  include  the  HVAC  replacement 
system  -  the  VAV  AHUs  with  VSDs.  The  modified  baseliae  is  the  ECO  model. 

•  The  ECO  model  energy  use  was  subtracted  from  the  baseline  energy  use  to  find  the 
energy  savings  for  natural  gas  and  electricity.  The  energy  savings  were  prorated  on 
a  square  foot  basis  to  Building  6914. 

•  A  construction  cost  was  developed  for  the  proposed  HVAC  system  replacement. 

-  The  energy  savings  and  the  construction  cost  were  entered  into  a  LCCA 
worksheet.  The  economic  life  for  the  LCCA  worksheet  is  20  years. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  are 
included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following  table. 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

145 

Annual  Electric  Demand  Savings  ($) 

(18) 

Annual  Natural  Gas  Savings  (MBtu) 

(4) 

Total  Annual  Energy  Cost  Savings 

$1 ,722 

Investment  Cost 

$29,431 

Annual  Maintenance  Cost  Savings 

$0 

Non-recurring  Cost  Savings 

$0 

Savings-to-Investment  Ratio  (SIR) 

0.93 

17.09 

4.55.4  Recommendations 

The  HVAC  system  components  for  repair  is  recommended. 
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4.56  BUILDING  6940  (INDOOR  SWIMMING  POOL) 


4.56.1  HVAC  System  Existing  Conditions 

Building  6940  is  a  23,450  sq  ft,  one-story  building.  The  building  was  built  in  1976  and  has 
metal  frame  construction  with  walls  consisting  of  insulated  metal  panels  and  concrete 
block.  The  building  has  a  swimming  pool,  men's  and  women's  lockers,  and  a  storage  area. 

The  swimming  pool  is  heated  and  ventilated  by  a  H&V  Unit.  The  locker  rooms  and  storage 
area  are  also  heated  and  ventilated  by  a  H&V  Unit. 

The  following  table  describes  the  HVAC  equipment  serving  Building  6940. 


HVAC  System 
No. 

HVAC  System 
Type 

Description  of  HVAC  System 

Existing  Condition 

H&V-1 

H&V  Unit 

H&V-1  provides  heating  and 
ventilating  for  the  swimming 
pool  area;  (20  hp  and  24,800 
cfm) 

Fair  condition 

H&V-2 

H&V  Unit 

H&V-2  provides  heating  and 
ventilating  for  the  locker  rooms 
and  storage  area;  (5  hp  and 

7,000  cfm) 

Fair  condition  -pneumatic 
actuator  on  OA  damper  is 
missing 

BLR-1 

HW  Boiler 

2,800,000  Btuh  (output)  HW 
boiler  serves  H&V-1 ,  H&V-2, 
and  swimming  pool  water  heat 
exchanger 

Fair  condition 

HWP-1 

HW  pump 

2  hp  pump  serves  BLR-1 

Fair  condition 

HWP-2 

HW  pump 

1  hp  pump  serves  H&V-1 

Fair  condition 

HWP-3 

HW  pump 

1  hp  pump  serves  H&V-2 

Fair  condition 

4.56.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  were  observed  to  be  in  fair  condition.  The  HVAC  system 
component  in  need  of  immediate  repair  is  listed  in  the  following  table,  with  the  repair  cost. 


HVAC  System 
No. 

HVAC  System  Type 

Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

H&V-2 

H&V  Unit 

Replace  pneumatic  actuator  on  OA 
damper 

223 

4-179 


4.56.3  Proposed  HVAC  System  Replacement 


The  H&V  Unit  serving  the  swimming  pool  area  in  Building  6940  was  considered  for 
replacement  with  a  heat  recovery  unit  (HRU).  The  following  equipment  and  materials  are 
included  in  the  proposed  HVAC  system  replacement: 

•  HRU  with  humidity  and  space  temperature  controls  will  replace  the  H&V  Unit. 

•  Exhaust  ductwork  will  be  installed  to  exhaust  air  out  through  the  roof. 

•  Roof  outlet  will  be  installed  for  exhaust  air. 

•  Existing  OA  ductwork  will  remain;  HRUs  will  be  connected  to  the  OA  ductwork. 
Method  of  Analysis 

The  EZDOE  computer  model  for  Building  8069  swimming  pool  area  was  used  to  evaluate 
the  energy  savings.  The  proposed  HVAC  system  replacement  for  Building  8069  is  similar 
to  Building  6940.  The  analysis  proceeded  as  follows: 

•  The  computer  model  for  the  Building  8069  swimming  pool  area  was  used  for  the 
baseline  computer  model. 

•  The  baseline  computer  model  was  modified  to  simulate  the  HRU.  The  modified 
baseline  is  the  ECO  model. 

•  The  ECO  model  energy  use  was  subtracted  from  the  baseline  energy  use  to  find  the 
energy  savings  natural  gas  and  electricity.  The  energy  savings  from  Building  8069  were 
prorated  on  a  square  foot  basis  to  Building  6940. 

•  A  construction  cost  was  developed  for  the  proposed  HVAC  system  replacement. 

•  The  energy  savings  and  the  construction  cost  were  entered  into  a  LCCA  worksheet.  The 
economic  life  for  the  LCCA  worksheet  is  20  years. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  are 
included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following  table. 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

706 

Annual  Electric  Demand  Savings  ($) 

0 

Annual  Natural  Gas  Savings  (MBtu) 

7,727 

Total  Annual  Energy  Cost  Savings 

$40,381 

Investment  Cost 

$199,226 

Annual  Maintenance  Cost  Savings 

$0 

Non-recurring  Cost  Savings 

$0 

Savings-to-Investment  Ratio  (SIR) 

3.61 

4.93 

4.56.4  Recommendations 

The  HVAC  system  component  for  repair  and  the  proposed  HVAC  system  replacement  are 
recommended. 
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4.57  BUILDING  8069  (INDOOR  SWIMMING  POOL  AND  GYMNASIUM) 


4.57.1  HVAC  System  Existing  Conditions 


Building  8069  is  a  25,620  sq  ft,  two-story  building.  The  building  was  built  in  1980  and  is 
constructed  of  face  brick  and  concrete  block.  The  building  has  a  swimming  pool,  raquetball 
courts,  exercise  room,  weight  training  room,  locker  rooms,  and  a  basketball  gymnasium. 

The  swimming  pool  is  heated  and  ventilated  by  four  H&V  Units,  and  has  an  exhaust  fan 
that  removes  excess  humid  air.  The  raquetball  courts,  exercise  room,  and  weight  training 
room  are  heated  and  cooled  by  two  SZ  AHUs.  The  men's  and  women's  locker  rooms  on  the 
first  floor  are  heated  and  ventilated  by  a  H&V  Unit.  The  basketball  gymnasium  is  heated 
and  ventilated  by  four  H&V  Units. 

The  following  table  describes  the  HVAC  equipment  serving  Building  8069. 


HVAC  System 
No. 

HVAC  System 
Type 

Description  of  HVAC  System 

Existing  Condition 

H&V-1  thru 

H&V-4 

H&V  Unit 

H&V  Units  provide  heating  and 
ventilating  for  the  basketball 
gymnasium  (6,750  cfm  at  3  hp 
each) 

Fair  condition 

H&V-5  thru 

H&V-8 

H&V  Unit 

H&V  Units  provide  heating  and 
ventilating  for  the  swimming 
pool  area;  (4,500  cfm  at  2  hp 
each) 

Fair  condition 

RAD-1 

HW  Finned  Tube 
Radiation 

HW  finned  tube  radiation  units 
provide  heating  in  the  swimming 
pool  area  along  the  exterior 
glass  wall 

Fair  condition 

H&V-9 

H&V  Unit 

H&V  Unit  provides  heating  and 
ventilating  for  the  first  floor 
locker  rooms;  (8,000  cfm  at  5 
hp) 

Fair  condition 

EF-1 

Exhaust  Fan 

EF-1  provides  exhaust  air  from 
the  first  floor  locker  rooms; 

(8,000  cfm  at  1-1/2  hp) 

Fair  condition 

AHU-1 

SZ 

SZ  AHU  provides  heating  and 
cooling  for  the  second  floor 
exercise  room;  (5,190  cfm  at  3 
hp) 

Fair  condition 

AHU-2 

SZ 

SZ  AHU  provides  heating  and 
cooling  for  the  raquetball  courts; 
(2,125  cfm  at  1-1/2  hp) 

Fair  condition 

Chilled  Water 

Chilled  Water  is  provided  by  a 
Central  Chiller  Plant 

Steam 

Steam  is  provided  by  a  Central 
Boiler  Plant 

HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

CV-1 

Steam/HW 

convertor 

CV-1  provides  HW  for  H&V-1 
thru  H&V-9.  AHU-1,  AHU-2,  and 
RAD-1 

Fair  condition 

HWP-1 

HW  pump 

7-1/2  hp  pump  serves  CV-1 , 
H&V-1  thruH&V-9,  AHU-1, 
AHU-2,  and  RAD-1 

Fair  condition 

4.57.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  were  observed  to  be  in  fair  condition  and  are  not  in  need  of 
repair. 


4.57.3  Proposed  Dehumidification  Heat  Recovery  Unit 

A  pool  dehumidification  heat  recovery  unit  (DHRU)  was  evaluated  for  the  proposed 
HVAC  system  replacement  of  the  H&V  Units  serving  the  swimming  pool  area. 

The  DHRU  has  two  modes  of  operation,  when  outside  air  is  above  55  F  dewpoint  and  when 
outside  air  is  below  55  F  dewpoint.  In  other  words,  the  DHRU  operates  in  either  cooling 
mode  or  heating  mode. 

During  the  heating  mode,  the  DHRU  heat  recovery  unit  exchanges  heat  energy  from  the 
exhaust  air  to  the  incoming  fresh  air.  The  result  is  a  warm  dry  airstream  of  incoming  fresh 
air.  An  auxiliary  heating  coil  is  used  as  required  to  supply  heated  air  to  the  space.  The 
pool  water  is  heated  by  an  auxiliary  water  heater  during  this  mode. 

During  the  cooling  mode,  the  DHRU  heat  recovery  unit  precools  50%  of  a  mixture  of  fresh 
air  and  return  air,  before  it  goes  through  a  dehumidification  coil.  This  air  then  goes 
through  the  other  side  of  the  heat  exchanger  where  its  temperature  is  increased  by 
absorbing  heat  energy  from  precooling  the  air.  The  other  50%  of  the  air  is  then  mixed  with 
the  conditioned  air  and  passes  through  a  reheat  coil  to  increase  the  air  temperature.  The 
reheat  coil  is  part  of  &e  refrigeration  cycle  heat  rejection  (similar  to  an  air  cooled 
condenser).  Warm  dry  air  is  then  delivered  to  the  pool  space.  The  heat  absorbed  during 
the  refrigeration  cycle  is  also  used  to  heat  the  pool  water.  Any  excess  heat  beyond  the 
reheat  coil  and  the  pool  water  heating  requirements  is  rejected  to  the  outside  air  by  an  air 
cooled  condenser. 

Method  of  Analysis 

The  energy  use  during  the  heating  and  cooling  modes  were  analyzed  using  the  following; 

•  EZDOE  computer  model  for  Building  8069. 

•  Manufacterer's  computer  program  for  sizing  and  selection. 
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•  Hand  calculations. 


The  analysis  proceeded  as  follows; 

•  The  computer  model  for  the  Building  8069  swimming  pool  area  was  used  for  the 
baseline  computer  model. 

•  The  baseline  computer  model  was  modified  to  simulate  the  heat  recovery  unit  of  the 
DHRU  used  for  the  pool  space  heating  only.  The  modified  baseline  is  the  ECO 
model. 

•  The  manufacturer's  computer  program  was  used  to  calculate  the  energy  use 
associated  with  dehumidification  of  the  pool  space  and  to  calculate  the  energy 
associated  with  pool  water  heating. 

•  A  hand  calculation  was  done  to  estimate  the  baseline  energy  use  for  pool  water 
heating. 

•  The  baseline  computer  model  energy  use  and  the  baseline  energy  use  for  pool  water 
heating  were  added  together  to  find  the  total  energy  use  for  the  existing  equipment. 

•  The  ECO  model  energy  use  for  the  heat  recovery  unit  was  added  to  the  energy  use 
calculated  by  the  manufacturer's  computer  program  for  dehumidification  of  the 
pool  space  and  pool  water  heating.  This  represents  the  total  energy  use  of  the 
DHRU. 

•  The  DHRU  energy  use  was  subtracted  from  the  baseline  energy  use  to  find  the 
energy  savings  associated  with  the  operation  of  the  DHRU. 

•  A  construction  cost  was  developed  for  the  DHRU  system. 

•  The  energy  savings  and  the  construction  cost  were  entered  into  a  LCCA  worksheet 


Energy  Savings  and  Economic  Analysis 

The  LCCA  calculation  revealed  that  this  option  for  the  proposed  HVAC  system 
replacement  was  not  economically  feasible,  with  a  simple  payback  of  24.5  years  and  an  SIR 
of  0.82.  The  calculations  and  backup  data  for  this  analysis  are  presented  in  Appendix  D. 


4.57.4  Heat  Recovery  Unit 


The  H&V  Units  serving  the  swimming  pool  area  were  then  considered  for  replacement 
with  heat  recovery  units  (HRUs).  The  following  equipment  and  materials  are  included  in 
the  proposed  HVAC  system  replacement: 

•  Two  HRUs  with  humidity  and  space  temperature  controls  will  replace  four  H&V 
Units. 

•  Exhaust  ductwork  will  be  installed  to  exhaust  air  out  through  the  roof. 

•  Roof  outlet  will  be  installed  for  exhaust  air. 


•  Existing  OA  ductwork  will  remain;  HRUs  will  be  connected  to  the  OA  ductwork. 


Method  of  Analysis 


The  EZDOE  computer  model  for  Building  8069  swimming  pool  area  was  used  to  evaluate 
the  energy  savings.  The  analysis  proceeded  as  follows: 


•  The  computer  model  for  the  Building  8069  swimming  pool  area  was  used  for  the 
baseline  computer  model. 


•  The  baseline  computer  model  was  modified  to  simulate  the  HRU.  The  modified 
baseline  is  the  ECO  model. 


•  The  ECO  model  energy  use  was  subtracted  from  the  baseline  energy  use  to  find  the 
energy  savings  for  natural  gas  and  electricity. 

•  A  construction  cost  was  developed  for  the  proposed  HVAC  system  replacement. 

•  The  energy  savings  and  the  construction  cost  were  entered  into  a  LCCA  worksheet. 
Additional  information  entered  into  the  LCCA  worksheet  included  the  following; 


-  Economic  life  is  20  years. 


-  Avoided  cost  of  existing  system  replacement  was  included  as  a  non-recurring 
fifth  year  cost. 


;s  and  Economic  Analysis 


The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  are 
included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following  table. 
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Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

295 

Annual  Electric  Demand  Savings  ($) 

0 

Annual  Natural  Gas  Savings  (MBtu) 

3,223 

Total  Annual  Energy  Cost  Sayings 

$16,840 

Investment  Cost 

$173,802 

Annual  Maintenance  Cost  Savings 

$0 

Non-recurring  Cost  Savings 

$35,706 

Savings-to-Investment  Ratio  (SIR) 

1.90 

9.33 

4.57.5  Recommendations 


The  proposed  HRU  is  recommended. 
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4.58  BUILDING  722  (FLIGHT  SIMULATOR) 


4.58.1  HVAC  System  Existing  Conditions 


Btiilding  722  is  a  7,000  sq  ft,  combiaation  one-story  and  two-story  building.  The  building 
was  built  in  1975  and  is  constructed  of  concrete  block.  The  one-story  (front)  part  of  the 
building  has  three  administration  offices,  a  classroom,  a  maintenance  shop,  latrines,  and 
storage.  The  two-story  (back)  part  of  the  building  contains  the  flight  simulator  room  and 
the  mechanical  equipment  rooms  (the  HVAC  equipment  on  the  mezzanine  level  and  the 
hydraulic  pump  room  on  the  ground  level). 

The  one-story  (front)  part  of  the  building  is  heated  and  cooled  by  a  SZ  AHU.  The  two-story 
flight  simulator  room  is  heated  and  cooled  by  a  SZ  AHU.  The  flight  simulators  are  cooled 
by  a  VAV  AHU  and  the  flight  simulator  computers  are  cooled  by  a  small  SZ  AHU. 

The  following  table  describes  the  HVAC  equipment  serving  Building  722. 


HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

AHU-1 

VAV 

VAV  with  4  VAV  boxes  and  fan 
volume  control  provides  cooling 
for  the  flight  simulators;  100% 

RA  (20  hp  and  1 5,590  max.  cfm, 
4,000  min.  cfm) 

Fair  condition 

AHU-2 

SZ 

SZ  AHU  provides  heating  and 
cooling  to  the  flight  simulator 
room;  (10  hp  and  7,500  cfm) 

Fair  condition 

AHU-3  and 

RAF-1 

SZ 

SZ  AHU  provides  heating  and 
cooling  to  the  admin,  offices, 
classroom,  maint.  shop,  and 
latrines,  (5  hp  and  4,050  cfm); 
RAF-1  serves  AHU-3  (5  hp  and 
3,000  cfm) 

Fair  condition 

AHU-4 

Air  Conditioning 

Unit 

AC  Unit  provides  cooling  to  flight 
simulator  computer  equipment; 
6,400  cfm  at  3  hp 

Fair  condition 

CH-1 

Reciprocating  w/ 

Air  Cooled  Cond. 

60  Ton  chiller  serves  AHU-1 , 
AHU-2,  and  AHU-3 

Fair  condition 

CWP-1 

CW  pump 

5  hp  pump  serves  AHU-1 ,  AHU- 
2,  AHU-3,  and  CH-1 

Fair  condition 

CH-2 

Reciprocating  w/ 

Air  Cooled  Cond. 

16  Ton  chiller  serves  AHU-4 

Fair  condition 

CWP-2 

CW  pump 

1/2  hp  pump  serves  AHU-4  and 
CH-2 

Fair  condition 

BLR-1 

HW  Boiler 

480,100  Btuh  (output)  HW 
boiler  serves  AHU-1 ,  AHU-2, 
and  AHU-3 

Fair  condition 

HWP-1 

HW  pump 

3  hp  pump  serves  AHU-1,  AHU- 
2,  and  UHs 

Fair  condition 
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4.58.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  were  observed  to  be  generally  in  fair  condition  and  are  not 
in  need  of  repair. 

4.58.3  Proposed  HVAC  System  Replacement 

The  HVAC  equipment  serving  Building  722  were  not  considered  for  replacement. 

4.58.4  Recommendations 

The  HVAC  systems  are  not  recommended  for  repair  or  replacement. 
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4.59  BUILDING  724  (FLIGHT  SIMULATOR) 


4.59.1  HVAC  System  Existing  Conditions 

Building  724  is  a  13,190  sq  ft,  combination  one-story  and  two-story  building.  The  building 
was  built  in  1988  and  is  constructed  of  face  brick  and  concrete  block.  The  second-story  has 
insulated  metal  panel  walls.  The  building  has  administration  offices,  a  classroom,  a 
maintenance  shop,  breakroom,  latrines,  storage,  and  mechanical  equipment  rooms  in  the 
one-story  part  of  the  building.  The  two-story  part  of  the  building  is  located  at  the  center 
and  contains  the  flight  simulator  room. 

The  one-story  part  of  the  building  is  heated  and  cooled  by  a  MZ  AHU.  The  two-story  flight 
simulator  room  is  heated  and  cooled  by  a  SZ  AHU.  The  flight  simulator  computers  are 
cooled  by  a  two  AC  Units. 

The  following  table  describes  the  HVAC  equipment  serving  Building  724. 


HVAC  System 
No. 

■HKBHHI 

Description  of  HVAC  System 

Existing  Condition 

AHU-1 

MZ 

MZ  AHU  provides  heating  and 
cooling  for  the  admin,  offices, 
classroom,  maint.  shop, 
breakroom,  and  latrines,  (7.5  hp 
and  6,200  cfm) 

Good  condition 

AHU-2 

SZ 

SZ  AHU  provides  heating  and 
cooling  to  the  flight  simulator 
room;  (7.5  hp  and  6,000  cfm) 

Good  condition 

AHU-3  and 

AHU-4 

Air  Conditioning 

Unit 

AC  Units  provide  cooling  to  the 
flight  simulator  computer 
equipment 

Good  condition 

CH-1  and  CH-2 

Reciprocating  w/ 

Air  Cooled  Cond. 

25  Ton  chillers  (each)  serve 
AHU-1  and  AHU-2 

Good  condition 

CWP-1 

CW  pump 

3  hp  pump  serves  AHU-1 ,  AHU- 
2,  CH-1,  and  CH-2 

Good  condition 

CH-3  and  CH-4 

Reciprocating  w/ 

Air  Cooled  Cond. 

35  Ton  chillers  (each)  serve 
AHU-3  and  AHU4 

Good  condition 

CWP-2 

CW  pump 

1  hp  pump  serves  AHU-3,  AHU- 
4,  CH-3  and  CH-4 

Good  condition 

BLR-1 

HW  Boiler 

360,000  Btuh  (output)  HW 
boiler  serves  AHU-1  and  AHU-2 

Good  condition 

HWP-1 

HW  pump 

1/2  hp  pump  serves  AHU-1 , 
AHU-2,  and  BLR-1 

Good  condition 

4.59.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  were  observed  to  be  in  good  condition  and  are  not  in  need 
of  repair. 
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4.59.3  Proposed  HVAC  System  Replacement 


The  HVAC  equipment  serving  Building  724  were  not  considered  for  replacement. 


4.59.4  Recommendations 

The  HVAC  systems  are  not  recommended  for  repair  or  replacement. 
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4.60  BUILDING  7739  (MOVING  TARGET  SIMULATOR) 


4.60.1  HVAC  System  Existing  Conditions 

Building  7739  is  a  4,075  sq  ft,  combination  one-story  and  two-story  building.  The  building 
was  built  in  1969  and  is  constructed  of  concrete  block  and  insulated  metal  panel  walls.  The 
building  has  an  administration  office,  a  classroom,  a  maintenance  shop,  a  toilet,  a  storage, 
and  a  mechanical  equipment  room  in  the  one-story  part  of  the  building.  The  two-story  part 
of  the  building  contains  the  moving  target  simulator  room. 

The  entire  building  (except  for  the  toilet)  is  heated  and  cooled  by  a  three  zone  MZ  AHU. 
HW  finned  tube  radiation  provides  heating  in  the  administration  office,  toilet,  and  hallway. 

The  following  table  describes  the  HVAC  equipment  serving  Building  7739. 


HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

AHU-1 

MZ 

MZ  AHU  provides  heating  and 
cooling  for  the  entire  building, 
except  for  the  toilet;  (5  hp  and 
7,064  cfm) 

Poor  condition 

RAD-1 

HW  Finned  Tube 
Radiation 

HW  finned  tube  radiation  units 
provide  heating  in  the  admin, 
office,  toilet,  and  hallway 

Fair  condition 

ACCU-1 

Air  Cooled 
Condensing  Unit 

20  Ton  chiller  serves  AHU-1 

Fair  condition 

BLR-1 

HW  Boiler 

308,000  Btuh  (output)  HW 
boiler  serves  AHU-1  and  RAD-1 

Fair  condition  -  some  rust 
on  exterior  jacket 

HWP-1 

HW  pump 

1/12  hp  pump  serves  AHU-1 

Fair  condition 

HWP-2 

HW  pump 

1/12  hp  pump  serves  RAD-1  and 
BLR-1 

Fair  condition 

4.60.2  HVAC  System  Components  for  Repair 


The  HVAC  system  components  were  observed  to  be  in  fair  to  poor  condition.  The  HVAC 
system  components  in  need  of  immediate  repair  are  listed  in  the  following  table,  with  the 
repair  cost. 


HVAC  System 
No. 

HVAC  System  Type 

Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

AHU-1 

MZ 

Replace  3  pneumatic  zone  damper 
actuators:  replace  pneumatic  actuator  on 
O/VRA  dampers 

893 
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4.60.3  Proposed  HVAC  System  Replacement 


The  MZ  AHU  serving  Building  7739  was  considered  for  replacement  with  a  VAV  AHU. 
The  following  equipment  and  materials  are  included  in  the  proposed  HVAC  system 
replacement: 

•  VAV  AHU  with  VSD  will  replace  the  MZ  AHU. 

•  VAV  terminal  units  with  reheat  coils  will  be  installed  on  the  zone  supply  air  ducts. 

•  Thermostats  will  be  installed  in  each  zone;  the  thermostats  will  reset  the  VAV 
terminal  unit  controllers  that  vary  the  supply  air  to  the  zones. 

•  Existing  ductwork  will  be  modified  to  better  serve  the  moving  target  simulator  zone. 

Method  of  Analysis 

The  approach  used  for  calculating  energy  savings  included  using  a  computer  program  to 
simulate  a  typical  building.  The  EZDOE  computer  model  for  Building  7806  HVAC  system 
replacement  was  used  to  evaluate  the  energy  savings.  The  proposed  HVAC  system 
replacement  for  Building  7806  is  similar  to  Building  7739.  The  energy  savings  from 
Building  7806  were  prorated  on  a  square  foot  basis  to  Building  7739. 

The  analysis  proceeded  as  follows: 

•  A  construction  cost  was  developed  for  the  proposed  HVAC  system  replacement. 

•  The  energy  savings  and  the  construction  cost  were  entered  into  a  LCCA  worksheet. 
Additional  information  entered  into  the  LCCA  worksheet  included  the  following: 

-  Economic  life  is  20  years. 

-  Avoided  cost  of  existing  system  replacement  was  included  as  a  non-recurring 
fifth  year  cost. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  are 
included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the  following  table. 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

101 

Annual  Electric  Demand  Savings  ($) 

283 

Annual  Natural  Gas  Savings  (MBtu) 

(37) 

Total  Annual  Energy  Cost  Savings 

$1,359 

Investment  Cost 

$27,484 

Annual  Maintenance  Cost  Savings 

$0 

Non-recurring  Cost  Savings 

$14,830 

Savings-to-Investment  Ratio  (SIR) 

1.23 

13.09 

4.60.4  Recommendations 


The  HVAC  system  component  for  repair  is  recommended. 
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4.61  BUILDING  6620  (COMMUNITY  ACTIVITIES  CENTER) 


4.61.1  HVAC  System  Existing  Conditions 

Building  6620  is  a  31,740  sq  ft,  two-story  building,  built  in  1962  and  is  constructed  of  face 
brick  and  concrete  block.  The  building  was  originally  constructed  for  use  as  the 
Noncommissioned  Officers  Club  with  Open  Mess.  It  is  currently  used  as  the  Community 
Activities  Center  and  has  a  large  ballroom,  dining  room,  kitchen  area,  and  an  office  area  on 
the  west  wing. 

A  seven  zone  MZ  AHU  provides  heating  and  cooling  to  the  west  wing  office  area. 
Additional  heating  in  the  west  wing  office  area  is  provided  by  HW  perimeter  radiation 
units  along  the  building  perimeter.  The  ballroom  and  dining  room  are  heated  and  cooled 
each  by  SZ  AHUs.  The  kitchen  area  is  heated  and  ventilated  by  a  H&V  Unit. 

The  following  table  describes  the  HVAC  equipment  serving  Building  6620. 


HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

AHU-1 

MZ 

. 

MZ  AHU  provides  heating  and 
cooling  to  the  west  wing  office 
area  (7-1/2  hp  and  12,910  cfm) 

Fair  condition 

AHU-2 

SZ 

SZ  AHU  provides  heating  and 
cooling  to  the  ballroom  (7-1/2  hp 
and  9,600  cfm) 

Poor  condition  -  fan 
bearings  noisy 

AHU-3 

SZ 

SZ  AHU  provides  heating  and 
cooling  to  the  dining  room  (5  hp 
and  8,800  cfm) 

Fair  condition 

H&V-1 

H&V  Unit 

H&V  Unit  provides  heating  and 
ventilation  to  the  kitchen  area  (5 
hpand  10,500  cfm) 

Fair  condition 

RAD-1 

HW  finned  tube 
radiation  units 

Perimeter  radiation  units  provide 
additional  heating  in  the  west 
wing  office  area 

Fair  condition 

CH-1 

Reciprocating  w/ 

Air  Cooled  Cond. 

1 20  Ton  chiller  serves  AHU-1 , 
AHU-2,  and  AHU-3 

Fair  condition 

CWP-1  and 
CWP-2 

CW  pump 

7-1/2  hp  pump  (ea.)  serves  CH- 
1,  AHU-1,  AHU-2,  and  AHU-3: 
CWP-2  is  a  standby 

Fair  condition 

BLR-1 

Steam  boiler 

Steam  boiler  sen/es  the  AHUs, 
H&V  Unit,  and  CV-1 

Fair  condition 

BP-1 

Boiler  feed  pump 

1/2  hp  pump  serves  BLR-1 

Poor  condition  -  pump  seals 
leaking 

BLR-2 

Steam  boiler 

Steam  boiler  serves  the  AHUs, 
H&V  Unit,  and  CV-1  (standby) 

Fair  condition 

BP-2 

Boiler  feed  pump 

1/2  hp  pump  serves  BLR-1 

Poor  condition  -  pump  seals 
leaking 

CV-1 

STM/HW 

Convertor 

CV-1  provides  HW  to  RAD-1 

Fair  condition 
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HVAC  System 
No. 

HVAC  System 
_ Me _ 

Description  of  HVAC  System 

Existing  Condition 

HWP-1 

1/2  hp  pump  serves  RAD-1 

Fair  condition 

4.61.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  were  observed  to  be  in  poor  to  fair  condition.  The  HVAC 
system  component  in  need  of  immediate  repair  is  listed  in  the  following  table,  with  the 
estimated  costs  for  repair. 


HVAC  System 
No. 

HVAC  System  Type 

Description  of  HVAC  System  Component 
for  Repair 

Repair  Cost  ($) 

AHU-2 

SZ 

Replace  fan  bearings  -bearings  very  noisy; 
Replace  7-1/2  hp  fan  motor  -  bearings  very 
noisy 

389 

BP-1 

Boiler  feed  pump 

Replace  pump  seals  -  leaking  (1 5  gpm  at 

46  ft.  of  head) 

208 

BP-2 

Boiler  feed  pump 

Replace  pump  seals  -  leaking  (1 5  gpm  at 

46  ft.  of  head) 

209 

Total  Repair  Cost 

806 

4.61.3  Proposed  HVAC  System  Replacement 

The  SZ  AHUs  serving  Building  6620  were  considered  for  replacement  with  VAV  AHUs. 
The  following  equipment  and  materials  are  included  in  the  proposed  HVAC  system 
replacement: 

•  VAV  AHUs  with  VSDs  will  replace  the  SZ  AHUs. 

•  VAV  terminal  units  with  reheat  coils  will  be  installed  on  the  zone  supply  air  ducts; 
the  existing  ductwork  will  remain. 

•  Thermostats  will  be  installed  in  each  zone;  the  thermostats  will  reset  the  VAV 
terminal  unit  controllers  that  vary  the  supply  air  to  the  zones. 

The  MZ  AHU  serving  the  west  wing  office  area  in  Building  6620  was  considered  for 
conversion  to  a  VAV  AHU.  The  following  equipment  and  materials  will  be  included  in  the 
proposed  HVAC  system  replacement: 

•  VSD  controller  will  be  installed  on  the  MZ  AHU  to  control  the  supply  fan  speed. 

•  VAV  terminal  units  will  be  installed  on  the  zone  supply  air  ducts. 


Pneumatic  actuators  on  the  hot  and  cold  deck  zone  dampers  will  be  retrofitted  with 
electric  actuators.  A  summer-winter  changeover  control  switch  will  be  installed  to 
close  the  retrofitted  zone  dampers  on  the  hot  and  cold  decks  during  heating  or 
cooling  seasons.  The  hot  and  cold  deck  dampers  will  be  interconnected  so  the  hot 
deck  damper  will  close  during  the  cooling  season  and  the  cold  deck  damper  will 
close  during  the  heating  season. 


•  Thermostats  will  be  installed  in  each  zone;  the  thermostats  will  reset  the  VAV 
terminal  unit  controllers  that  vary  the  supply  air  to  the  zones. 


Method  of  Analysis 

The  approach  used  for  calculating  energy  savings  for  the  SZ  AHU  systems  replacement 
included  using  a  computer  program  to  simulate  a  typical  building.  The  EZDOE  computer 
model  for  Building  7086  was  used  to  evaluate  energy  savings.  Building  7086  (Unit  Chapel) 
assembly  area  is  similar  in  use  to  the  ball  room  and  dining  room  areas  of  Building  6620. 


The  analysis  proceeded  as  follows: 


•  The  computer  model  for  Building  7086  was  used  for  the  baseline  computer  model. 


The  baseline  computer  model  was  modified  to  include  the  HVAC  replacement 
systems  -  the  VAV  AHUs  with  VSDs.  The  VSD  controls  were  set  to  vary  ^e  supply 
air  volume  down  to  20%.  The  modified  baseline  is  the  ECO  model. 


•  The  ECO  model  energy  use  was  subtracted  from  the  baseline  energy  use  to  find  the 
energy  savings  for  natural  gas  and  electricity. 

•  A  construction  cost  was  developed  for  the  proposed  HVAC  system  replacement. 


•  The  energy  savings  and  the  construction  cost  were  entered  into  a  LCCA  worksheet. 
Additional  information  entered  into  the  LCCA  worksheet  included  the  following: 

-  Economic  life  is  20  years. 


-  Avoided  cost  of  existing  system  replacement  was  included  as  a  non-recurring 
fifth  year  cost. 

The  approach  used  for  calculating  energy  savings  for  the  MZ  AHU  system  conversion 
included  using  a  computer  program  to  simulate  a  typical  building.  The  EZDOE  computer 
model  for  Building  7108  (Battalion  Admin,  and  Classroom)  was  used  to  evaluate  energy 
savings.  Building  7108  is  similar  in  use  to  the  administration  office  area  in  Building  6620. 
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The  analysis  proceeded  as  follows: 


•  The  computer  model  for  Building  7108  was  used  for  the  baseline  computer  model. 

•  The  baseline  computer  model  was  modified  to  include  the  HVAC  replacement 
system  -  the  MZ  AHU  converted  to  a  VAV  AHU  with  a  VSD.  The  modified  baseline 
is  the  ECO  model. 

•  The  ECO  model  energy  use  was  subtracted  from  the  baseline  energy  use  to  fmd  the 
energy  savings  for  natural  gas  and  electricity.  Energy  savings  were  prorated  on  a 
sq  ft  basis  to  Building  6620. 

•  A  construction  cost  was  developed  for  the  proposed  HVAC  system  replacement. 

•  The  energy  savings  and  the  construction  cost  were  entered  into  a  LCCA  worksheet. 
The  economic  life  for  the  LCCA  is  20  years. 

Energy  Savings  and  Economic  Analysis 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  for 
the  SZ  AHUs  are  included  in  Appendix  D.  The  results  of  the  analysis  are  presented  in  the 
following  table. 


Replace  SZ  AHUs  with  VAV  AHUs 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

478 

Annual  Electric  Demand  Savings  {$) 

539  I 

Annual  Natural  Gas  Savings  (MBtu) 

199 

Total  Annual  Energy  Cost  Savings 

$7,138  i 

Investment  Cost 

$47,075 

Annual  Maintenance  Cost  Savings 

$0 

Non-recurring  Cost  Savings 

$30,326 

Savings-to-Investment  Ratio  (SIR) 

2.99  : 

5.44 

The  energy  savings  and  economic  analysis  for  the  proposed  HVAC  system  replacement  for 
the  MZ  AHU  conversion  are  included  in  Appendix  D.  The  results  of  the  analysis  are 
presented  in  the  following  table. 


Convert  MZ  AHU  to  VA  V  AHU 


Item 

HVAC  System  Replacement  Energy 
Savings  and  Economics 

Annual  Electric  Energy  Savings  (MBtu) 

176 

Annual  Electric  Demand  Savings  ($) 

(122) 

Annual  Natural  Gas  Savings  (MBtu) 

(9) 

Total  Annual  Energy  Cost  Savings 

$1 ,972 

Investment  Cost 

$13,076 

Annual  Maintenance  Cost  Savings 

$0 

Non-recurring  Cost  Savings 

$0 

Savings-to-Investment  Ratio  (SIR) 

2.40 

Simple  Payback  (yrs) 

6.63 

4.61.4  Recommendations 

The  proposed  HVAC  system  replacements  are  recommended. 
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4.62  BUILDING  7604  (GENERAL  INSTRUCTION  BUILDING) 


4.62.1  HVAC  System  Existing  Conditions 

Building  7604  is  a  13,500  sq  ft,  one-story  building.  The  building  was  built  during  the  late 
1950s  and  is  constructed  of  face  brick  and  concrete  block.  It  was  originally  built  for  use  as  a 
Five  Company  Mess  Hall  and  was  recently  converted  to  a  General  Instruction  Building. 
The  building  has  four  classrooms  at  the  center  with  administration  offices  along  the 
perimeter. 

The  mechanical  equipment  room  is  located  in  a  mezzanine  above  the  administration  offices. 
Two  MZ  AHUs  provide  heating  and  cooling  to  the  administration  offices  and  classrooms. 
A  SZ  AHU  provides  heating  and  cooling  to  administration  offices  also. 

The  following  table  describes  the  HVAC  equipment  serving  Building  7604. 


HVAC  System 
No. 

jKjggggggg 

Description  of  HVAC  System 

Existing  Condition 

AHU-1 

MZ 

Good  condition 

AHU-2 

MZ 

Good  condition 

AHU-3 

SZ 

SZ  AHU  provides  heating  and 
cooling  to  admin,  offices  on  the 
south  perimeter  of  the  building 
(2  hp  and  2,000  cfm) 

Good  condition 

CH-1 

Reciprocating  w/ 

Air  Cooled  Cond. 

70  Ton  chiller  serves  AHU-1 , 
AHU-2,  and  AHU-3 

Fair  condition 

CWP-1 

CW  pump 

2  hp  pump  serves  CH-1 ,  AHU- 
1,  AHU-2,  AHU-3 

Fair  condition 

BLR-1 

HW  Boiler 

HW  boiler  sen/es  AHU-1 ,  AHU- 
2,  and  AHU-3  (648,000  Btuh 
output) 

Fair  condition 

HWP-1 

HW  pump 

2  hp  pump  serves  BLR-1,  AHU- 
1,  AHU-2,  and  AHU-3 

Fair  condition 

HWP-2 

HW  pump 

2  hp  pump  serves  BLR-1 ,  AHU- 
1 ,  AHU-2,  and  AHU-3  (standby) 

Fair  condition 

4.62.2  HVAC  System  Components  for  Repair 


The  HVAC  system  components  were  observed  to  be  in  fair  to  good  condition.  The  HVAC 
system  components  are  not  in  need  of  repair. 


4.62.3  Proposed  HVAC  System  Replacement 


The  HVAC  systems  serving  Building  7604  were  not  considered  for  replacement. 


4.62.4  Recommendations 

The  HVAC  systems  are  not  recommended  for  repair  or  replacement. 
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4.63  BUILDING  7656  (GENERAL  INSTRUCTION  BUILDING) 


4.63.1  HVAC  System  Existing  Conditions 

Building  7656  is  a  13,500  sq  ft,  one-story  building.  The  building  was  built  during  the  late 
1950s  and  is  constructed  of  face  brick  and  concrete  block.  It  was  originally  built  for  use  as  a 
Five  Company  Mess  Hall  and  was  recently  converted  to  a  General  Instruction  Building. 
The  building  has  four  classrooms  at  the  center  with  administration  offices  along  the 
perimeter. 

The  mechanical  equipment  room  is  located  in  a  mezzanine  above  the  administration  offices. 
Two  MZ  AHUs  provide  heating  and  cooling  to  the  administration  offices  and  classrooms. 

The  following  table  describes  the  HVAC  equipment  serving  Building  7656. 


HVAC  System 
No. 

Description  of  HVAC  System 

Existing  Condition 

AHU-1 

MZ 

MZ  AHU  provides  heating  and 
cooling  to  the  west  half  of  the 
building:  (5  hp  and  7,000  cfm) 

Good  condition 

AHU-2 

MZ 

MZ  AHU  provides  heating  and 

cooling  to  the  east  half  of  the 

building:  (5  hp  and  7,000  cfm) 

Good  condition 

CH-1 

Reciprocating  w/ 

Air  Cooled  Cond. 

70  Ton  chiller  serves  AHU-1 , 
AHU-2,  and  AHU-3 

Fair  condition 

CWP-1 

CW  pump 

2  hp  pump  serves  CH-1 ,  AHU- 
1,  AHU-2,  AHU-3 

Fair  condition 

BLR-1 

HW  Boiler 

HW  boiler  serves  AHU-1 .  AHU- 
2,  and  AHU-3:  (estimated  at 
3,500,000  Btuh  output,  original 
Steam  boiler  at  6,900,000  Btuh 
output  was  converted  to  HW) 

Fair  condition 

HWP-1 

HW  pump 

2  hp  pump  serves  BLR-1 ,  AHU- 
1,  AHU-2,  and  AHU-3 

Fair  condition 

HWP-2 

HW  pump 

2  hp  pump  serves  BLR-1,  AHU- 
1,  AHU-2,  and  AHU-3  (standby) 

Fair  condition 

4.63.2  HVAC  System  Components  for  Repair 

The  HVAC  system  components  were  observed  to  be  in  fair  to  good  condition.  The  HVAC 
system  components  are  not  in  need  of  repair. 

4.63.3  Proposed  HVAC  System  Replacement 

The  HVAC  systems  serving  Building  7656  were  not  considered  for  replacement. 
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4.63.4  Recommendations 


The  HVAC  systems  are  not  recommended  for  repair  or  replacement. 
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5.  SUMMARY  OF  HVAC  UPGRADE 


5.1  GENERAL 

This  section  summarizes  the  results  of  the  evaluation  performed  for  the  HVAC  systems  in 
the  70  buildings  included  in  this  feasibility  study.  A  summary  of  HVAC  system 
components  for  repair  and  a  summary  of  proposed  HVAC  system  replacements  are 
provided. 


5.2  SUMMARY  OF  HVAC  SYSTEM  COMPONENTS  FOR  REPAIR 

HVAC  system  components  in  need  of  repair  were  found  in  40  of  the  70  buildings 
evaluated.  The  HVAC  system  components  for  repair  are  summarized  in  Table  5-1  on  page 
5-2. 


5.3  SUMMARY  OF  PROPOSED  HVAC  SYSTEM  REPLACEMENTS 

The  proposed  HVAC  system  replacements  were  analyzed  for  39  of  the  70  buildings 
evaluated.  The  proposed  HVAC  system  replacements  are  summarized  in  Table  5-2  on  page 
5-3. 

Some  of  the  39  buildings  evaluated  required  analysis  of  more  than  one  HVAC  system  per 
building.  A  total  of  51  proposed  HVAC  system  replacements  were  analyzed. 

The  economic  analysis  summary  for  the  proposed  HVAC  system  replacements  is  presented 
in  Table  5-3  on  page  5-5.  The  proposed  HVAC  system  replacements  are  ranked  by  SIR, 
from  highest  SIR  to  lowest  SIR.  The  economic  analysis  for  the  proposed  HVAC  system 
replacements  revealed  that  32  of  the  51  HVAC  systems  analyzed  qualified  for  the  ECIP 
fimding  program  (simple  paybacks  below  10  years  and  SIRs  greater  than  1.25). 
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TABLE  5-1 

SUMMARY  OF  HVAC  COMPONENTS  FOR  REPAIR 


TAB 

BLDG  NO. 

BLDG  NAME 

DESCRIPTION  OF  HVAC  COMPONENTS  FOR  REPAIR 

REPAIR  COST 
($) 

Admin.  Buildings 

222 

ADMIN  GEN  PURP 

DAMPER  ACTUATOR 

223 

1 

302 

FINANCE  ADMIN 

FAN  BEARING 

91 

313 

CIV  PERS  BLDG 

CONDENSER  COIL  (PLUS  COVER) 

797 

7636 

REGIMENTAL  HQ  BLDG 

CONTROL  VALVE  2-1/2” 

1,050 

8056 

DEI  DAY  ROOM 

PUMP,  3/4  HP 

744 

Admin.  &  Supply 
Buildings 

7602 

ADMIN  &  SUPPORT  BLDG 

COOLING  COIL,  2ROW,  30”  x  30",  STEEL  PIPE  SCH.  40, 
1.25"  W/HANGERS  &  1.25”  FIBERGLASS  PIPE 

INSULATION,  1.5”THCK 

3,914 

2 

7608 

ADMIN  &  SUPPLY  BLDG 

COOLING  COIL,  2ROW.  30"  x  30”,  STEEL  PIPE  SCH.  40, 
1.25”  W/HANGERS  &  1.25”  FIBERGLASS  PIPE 

INSULATION,  1.5"THCK 

3,914 

7652 

ADMIN  &  SUPPLY  BLDG 

COOLING  COIL,  2ROW,  30”  x  30",  STEEL  PIPE  SCH.  40, 
1.25"  W/HANGERS  &  1.25”  FIBERGLASS  PIPE 

INSULATION,  1.5”THCK 

3,914 

7658 

ADMIN  &  SUPPLY  BLDG 

COOLING  COIL,  2ROW,  30"  x  30",  STEEL  PIPE  SCH.  40, 

1 .25”  W/HANGERS  &  1 .25"  FIBERGLASS  PIPE 

INSULATION,  1.5"THCK 

3,914 

Barracks 

Buildings 

ENL  BARRACKS  W/AS 

CONTROL  VALVE  1”  &  CONTROL  VALVE  1-1/2" 

506 

3 

ENL  BARRACKS  W/AS 

CONTROL  VALVE  1" 

300 

ENL  BARRACKS  W/AS 

PUMP  SEAL 

208 

ENL  BARRACKS  W/AS 

PUMP  SEAL 

CSJ 

CO 

ENL  BARRACKS  W/0  DIN 

PUMP  SEAL 

417 

ENL  BARRACKS  W/O  DIN 

PUMP,  2  HP  &  PUMP  SEAL 

1,219 

ENL  BARRACKS  W/O  DIN 

CONTROL  VALVE  1/2"  &  3-SPEED  FAN  SWITCH 

2,227 

8012 

ENL  BARRACKS  W/O  DIN 

CONTROL  VALVE  1/2"  &  3-SPEED  FAN  SWITCH 

8014 

ENL  BARRACKS  W/O  DIN 

CONTROL  VALVE  1/2”  &  3-SPEED  FAN  SWITCH 

ENL  BARRACKS  W/O  DIN 

CONTROL  VALVE  1/2”  &  3-SPEED  FAN  SWITCH 

ENL  BARRACKS  W/O  DIN 

CONTROL  VALVE  1/2”  &  3-SPEED  FAN  SWITCH 

_ L114 

ENL  BARRACKS  W/O  DIN 

CONTROL  VALVE  1/2"  &  3-SPEED  FAN  SWITCH 

ENL  BARRACKS  W/O  DIN 

CONTROL  VALVE  1/2"  &  3-SPEED  FAN  SWITCH 

ENL  BARRACKS  W/O  DIN 

CONTROL  VALVE  1/2"  &  3-SPEED  FAN  SWITCH  1 

1,1141 

SR  ENL  QTRS 

CONTROL  VALVE  1/2”  &  3-SPEED  FAN  SWITCH 

Dining  Facilities 

7245 

ENL  PERS  DIN 

CONTROL  VALVE  2"  &  DAMPER  ACTUATOR 

7 

7606 

ENL  PERS  DIN 

CONTROL  VALVE  2”  &  PUMP,  2  HP 

1,863|| 

7654 

ENL  PERS  DIN 

CONTROL  VALVE  2"  &  DAMPER  ACTUATOR 

7804 

ENL  PERS  DIN 

DAMPER  ACTUATOR 

223 

7856 

ENL  PERS  DIN 

FAN  MOTOR,  1-1/2  HP,  FAN  MOTOR.  5  HP  &  PATCH 
DUCTWORK 

564 

Maintenance 

Shops 

723 

MNT  HANGAR  COMB 

PUMP  SEAL.  CONDENSATE  PUMP  GASKET  & 
CONDENSATE  SHUT-OFF  CONTROLS 

1,439 

8 

727 

MNT  HANGAR  COMB 

DAMPER  ACTUATOR,  PUMP  SEAL,  CONDENSATE  PUMP 
GASKET,  CONDENSATE  SHUT-OFF  CONTROLS  &  PUMP 
MOTOR,  1/3  HP 

1,935 

741 

MNT  HANGAR  COMB 

REPLACE  FOUR  STEAM  HEATING  COILS,  980,000  BTUH 
CAPACITY  EACH 

4,975 

820 

TAC  EQUIP  SHOP 

CONTROL  VALVE  1-1/2",  PUMP  MOTOR,  10  HP  &  PUMP 
SEAL 

2,094 

8390 

TAC  EQUIP  SHOP 

DAMPER  ACTUATOR,  CONTROL  VALVE  1"  &  CONTROL 
VALVE  3/4" 

1,975 

Recreation  & 
Retail  Facilities 

202 

PHYS  FITNESS  CTR 

CONDENSER  COIL  (PLUS  COVER) 

979 

9 

6914 

EXC  MAIN  RETL 

CONTROL  VALVE  1-1/2",  CONTROL  VALVE  2",  CONTROL 
VALVE  1-1/4"  &  DAMPER  ACTUATOR 

2,098 

6940 

INDOOR  SWIM  POOL 

DAMPER  ACTUATOR 

223 

7485 

BOWLING  ALLEY 

VARIABLE  SPEED  DRIVE  W/  CONTRLER.IOHP 

3,459 

Simulator 

Building 

10 

7739 

MOVING  TARGET 
SIMULATOR  BLDG 

DAMPER  ACTUATOR 

893 

Training  Building 
11 

6620 

COMMUN  ACT  CTR 

FAN  MOTOR,  7-1/2  HP  &  PUMP  SEAL 

806 
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TABLE  5-2 

PROPOSED  HVAC  SYSTEMS  FOR  REPLACEMENT 


Admin.  Buildings 
1 


Admin.  &  Supply 
Buildings 
2 


Barracks  Buildings 
3 


NO.  BLDG  NAME 


222  ADMIN  GEN  PURP _ 

5000  FIRE  STATION _ 

7178  MOTOR  POOL  ADMIN 


7243  ADMIN  &  SUPPLY  BLDG 


7602  ADMIN  &  SUPPLY  BLDG 


7608  ADMIN  &  SUPPLY  BLDG 


7652  ADMIN  &  SUPPLY  BLDG 
7658  ADMIN  &  SUPPLY  BLDG 


227  ENL  BARRACKS  W/AS 


402  ENL  BARRACKS  W/AS 
410  ENL  BARRACKS  W/AS 
7404  ENL  BARRACKS  W/0  DIN 


EXISTING  HVAC  SYSTEM 
TYPE 


Win.  ACs/P.  Rad./SZ 

MZ/H&V/Gas  IRs 


PROPOSED  HVAC  SYSTEM  TYPE 


Replace  SZ  with  VAV  AHU 


Replace  MZ  with  3  Furnance  AC  Units,  Replace 
Boiler  with  smaller  Boiler,  and  Replace  ACCU 
with  3  smaller  ACCUs 


Gas-Fired  UHs  /  Win.  ACs  |  Replace  3  Win.  ACs  with  small  SZ  w/  DX  coil 


Win.  AC  /  P.  Rad.  /  FCs  In 
building  addition 


SZ  (Clg  Only)  /  P.  Rad.  (All) 


SZ  (Clg  Only)/P.  Rad.  (All) 
SZ  (Clg  Only)/P.  Rad.  (All) 
SZ  (Clg  Only)  /  P.  Rad.  (All) 


MZs 


MZs 


MZs 

MZ/P.  Rad. 


Replace  15  Wn.  ACs  with  5  small  SZs  w/  DX 
coils 


Replace  existing  SZs  with  new  SZs 


Replace  existing  SZs  with  new  SZs 


Replace  existing  SZs  with  new  SZs 
Replace  existing  SZs  with  new  SZs 


Replace  MZs  and  SZs  with  VAV  AHUs 


Replace  MZs  and  SZ  with  VAV  AHUs 


_ Replace  MZs  with  VAV  AHUs _ 

Convert  2  MZs  to  VAVs 


7612 

ENL  BARRACKS  W/AS 

Dual  Temp.  FCs  /  SZs 

Replace  FCs  and  SZs  with  VAV  AHUs 

7614 

ENL  BARRACKS  W/AS 

Dual  Temp.  FCs  /  SZs 

Replace  FCs  and  SZs  with  VAV  AHUs 

ENL  BARRACKS  W/AS 


ENL  BARRACKS  W/0  DIN 
■  ENL  BARRACKS  W/0  DIN 


BN  HQ  BLDG 
‘bn  ADMIN  &CLRM 


Chape!  Buildings  j  3  jPOST  CHAPEL 
5  I  7086  I  UNIT  CHAPEL 


Dual  Temp.  FCs  /  SZs 


Dual  Temp.  FCs  /  SZs 
Dual  Temp.  FCs  /  SZs 


SZs  /  P.  Rad. 
MZs/P.  Rad. 


SZ 


SZ  /  FCs 


Dental  Clinic 
Buildings 
6 


602  DENTAL  CLINIC 
7665  DENTAL  CLINIC 
7670  DENTAL  CLINIC 


Dining  Facilities  7245  ENL  PERS  DIN 
7 

7606  ENL  PERS  DIN 
7654  ENL  PERS  DIN 
7804  ENL  PERS  DIN 
7856  ENL  PERS  DIN 


SZs  /  H&Vs 


SZs  /  H&Vs 


SZs  /  H&Vs 


SZs / H&Vs 


SZs  /  H&Vs 


Replace  FCs  and  SZs  with  VAV  AHUs 


Replace  FCs  and  SZs  with  VAV  AHUs 
Replace  FCs  and  SZs  with  VAV  AHUs 


Replace  SZ,  H&V,  Stm  Boiler  and  Cooling  Tower 
with  VAV  AHU,  HW  Boiler,  and  Water  Chiller 


Replace  SZ  with  VAV  AHU 


Convert  DD  to  DD  w/  VAV 


_ Convert  MZ  to  VAV _ 

Convert  DD  to  DD  w/  VAV 


Replace  SZs  with  VAV  AHUs;  Replace  H&Vs 
with  Heat  Recovery  Units 


Replace  SZs  with  VAV  AHUs;  Replace  H&Vs 

_ with  Heat  Recovery  Units _ 

Replace  SZs  with  VAV  AHUs;  Replace  H&Vs 

_ with  Heat  Recovery  Units _ 

Replace  SZs  with  VAV  AHUs;  Replace  H&Vs 

_ with  Heat  Recovery  Units _ 

Replace  SZs  with  VAV  AHUs;  Replace  H&Vs 
with  Heat  Recovery  Units 


Maintenance  Shops 

741 

MNT  HANGAR  COMB 

UHs/P.  Rad. 

Replace  Industrial  Type  UHs  with  Gas-fired 
Infrared  Radiant  Tube  System 

8 

820 

TAC  EQUIP  SHOP 

SZ  /  UHs  /  P.  Rad. 

Replace  HW  UHs  with  Gas-fired  Infrared  Radiant 
Tube  System;  Down  size  HW  Boiler 

7176 

MOTOR  POOL  MNT  SHOP 

UHs 

Replace  UHs  and  Steam  Boiler  with  IR  Tube 
Heating  System 

Recreation  &  Retail 
Facilities 
9 


Simulator  Building 
10 


Training  Building 
11 


202  PHYS  FITNESS  CTR  SZ  /  UHs 

7485  BOWL!  NG  ALLEY  DD  /  VAV 


6914  EXC  MAIN  RETL  SZs  /  MZs 

6940  INDOOR  SWIM  POOL  H&V  /  SZ 


8069  INDOOR  SW  POOL/GYM  H&Vs  /  SZ 


MOVING  TARGET 

7739  SIMULATOR  BLDG  MZ  /  FCs 


6620  COMMUN  ACT  CTR  SZ  /  MZ  /  H&V 


Replace  two  Industrial  Type  Unit  Heaters  in 
Basketball  Gym  with  four  H&V  Units 
Convert  DD  to  DD  w/  VAV 


_ Convert  two  MZs  to  VAVs _ 

Replace  H&Vs  with  Heat  Recovery  Units 


Replace  H&V  with  Heat  Recovery  Unit 


Replace  MZ  with  VAV  AHU 


Replace  2  SZs  with  VAV  AHUs;  Convert  MZ  to 
VAV 
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6.  RECOMMENDATIONS 


6.1  RECOMMENDATIONS  FOR  HVAC  SYSTEM  COMPONENTS  FOR  REPAIR 

The  HVAC  system  components  are  recommended  for  repair  to  restore  the  existing  HVAC 
systems  to  their  intended  operating  condition.  Some  of  the  HVAC  systems  evaluated 
overlapped  between  the  analyses  for  HVAC  repair  and  replacement.  Those  HVAC  systems 
which  qualified  economically  for  replacement  were  removed  from  the  HVAC  components 
for  repair  list.  The  buildings  removed  from  the  repair  list  include  Buildings  222,  227,  402, 
7245,  7606,  7654,  7804,  and  7856.  The  total  cost  for  the  recommended  HVAC  system 
components  for  repair  is  $56,887.  The  recommended  HVAC  system  components  for  repair 
are  presented  in  Table  6-1  on  page  6-2. 


6.2  RECOMMENDATIONS  FOR  HVAC  SYSTEM  REPLACEMENTS 

The  HVAC  systems  are  recommended  for  replacement  with  more  efficient  HVAC  systems. 
The  32  proposed  HVAC  system  replacements  which  qualified  for  the  ECIP  fimding 
program  are  recommended  to  be  submitted  for  project  funding.  The  recommended  HVAC 
system  replacements  are  presented  in  Table  6-2  on  page  6-3. 

The  HVAC  systems  not  qualifying  for  the  ECIP  fimding  program  were  not  recommended 
for  replacement.  The  nonrecommended  HVAC  system  replacements  are  presented  in  Table 
6-3  on  page  6-5. 


6-1 


TABLE  6-1 

RECOMMENDED  HVAC  COMPONENTS  FOR  REPAIR 


TAB 

BLDG  NO. 

BLDG  NAME 

DESCRIPTION  OF  HVAC  COMPONENTS  FOR  REPAIR 

REPAIR  COST 
($) 

Admin.  Buildings 
1 

302 

FINANCE  ADMIN 

FAN  BEARING 

91 

313 

CiV  PERS  BLDG 

CONDENSER  COIL  (PLUS  COVER) 

797 

7636 

REGIMENTAL  HQ  BLDG 

CONTROL  VALVE  2-1/2” 

1,050 

8056 

DET  DAY  ROOM 

PUMP,  3/4  HP 

744 

I  Admin.  &  Supply 
Buildings 

2 

7602 

ADMIN  &  SUPPORT  BLDG 

COOLING  COIL,  2ROW,  30”  x  30",  STEEL  PIPE  SCH.  40, 
1.25"  W/HANGERS  &  1.25"  FIBERGLASS  PIPE 

INSULATION,  1.5"THCK 

3,914 

7608 

ADMIN  &  SUPPLY  BLDG 

COOLING  COIL,  2ROW,  30"  x  30",  STEEL  PIPE  SCH.  40, 
1.25"  W/HANGERS  &  1.25"  FIBERGLASS  PIPE 

INSULATION,  1.5"THCK 

3,914 

7652 

ADMIN  &  SUPPLY  BLDG 

COOLING  COIL.  2ROW,  30"  x  30",  STEEL  PIPE  SCH.  40, 
1.25"  W/HANGERS  &  1.25"  FIBERGLASS  PIPE 

INSULATION,  1.5"THCK 

3,914 

7658 

ADMIN  &  SUPPLY  BLDG 

COOLING  COIL.  2ROW,  30”  x  30",  STEEL  PIPE  SCH.  40, 
1.25"  W/HANGERS  &  1.25"  FIBERGLASS  PIPE 

INSULATION,  1.5"THCK 

3,914 

Barracks 
!  Buildings 

3 

7612 

ENL  BARRACKS  W/AS 

PUMP  SEAL 

208 

7614 

ENL  BARRACKS  W/AS 

PUMP  SEAL 

625 

7810 

ENL  BARRACKS  W/0  DIN 

PUMP  SEAL 

417 

7814 

ENL  BARRACKS  W/0  DIN 

PUMP,  2  HP  &  PUMP  SEAL 

1,219 

8002 

ENL  BARRACKS  W/0  DIN 

CONTROL  VALVE  1/2”  &  3-SPEED  FAN  SWITCH 

2,227 

8012 

ENL  BARRACKS  W/0  DIN 

CONTROL  VALVE  1/2”  &  3-SPEED  FAN  SWITCH 

2,227 

8014 

ENL  BARRACKS  W/0  DIN 

CONTROL  VALVE  1/2”  &  3-SPEED  FAN  SWITCH 

1,114 

8038 

ENL  BARRACKS  W/0  DIN 

CONTROL  VALVE  1/2"  &  3-SPEED  FAN  SWITCH 

2,227 

8040 

ENL  BARRACKS  W/0  DIN 

CONTROL  VALVE  1/2"  &  3-SPEED  FAN  SWITCH 

1,114 

8042 

ENL  BARRACKS  W/0  DIN 

CONTROL  VALVE  1/2"  &  3-SPEED  FAN  SWITCH 

2,227 

8048 

ENL  BARRACKS  W/0  DIN 

CONTROL  VALVE  1/2"  &  3-SPEED  FAN  SWITCH 

1,114 

8050 

ENL  BARRACKS  W/0  DIN 

CONTROL  VALVE  1/2"  &  3-SPEED  FAN  SWITCH 

1,114 

8052 

SR  ENL  QTRS 

CONTROL  VALVE  1/2"  &  3-SPEED  FAN  SWITCH 

2,227 

Maintenance 

Shops 

8 

723 

MNT  HANGAR  COMB 

PUMP  SEAL,  CONDENSATE  PUMP  GASKET  & 
CONDENSATE  SHUT-OFF  CONTROLS 

1,439 

727 

MNT  HANGAR  COMB 

DAMPER  ACTUATOR,  PUMP  SEAL,  CONDENSATE  PUMP 
GASKET.  CONDENSATE  SHUT-OFF  CONTROLS  &  PUMP 
MOTOR.  1/3  HP 

1,935 

741 

MNT  HANGAR  COMB 

REPLACE  FOUR  STEAM  HEATING  COILS,  980,000  BTUH 
CAPACITY  EACH 

4.975 

820 

TAC  EQUIP  SHOP 

CONTROL  VALVE  1-1/2",  PUMP  MOTOR.  10  HP  &  PUMP 
SEAL 

2,094 

8390 

TAC  EQUIP  SHOP 

DAMPER  ACTUATOR,  CONTROL  VALVE  1"  &  CONTROL 
VALVE  3/4" 

1,975 

Recreation  & 
Retail  Facilities 

9 

202 

PHYS  FITNESS  CTR 

CONDENSER  COIL  (PLUS  COVER) 

979 

6914 

EXC  MAIN  RETL 

CONTROL  VALVE  1-1/2",  CONTROL  VALVE  2",  CONTROL 
VALVE  1-1/4"  &  DAMPER  ACTUATOR 

2,098 

6940 

INDOOR  SWIM  POOL 

DAMPER  ACTUATOR 

223 

7485 

BOWLING  ALLEY 

VARIABLE  SPEED  DRIVE  W/  CONTRLER,  10  HP 

3,459 

Simulator 

Building 

10 

7739 

MOVING  TARGET 
SIMULATOR  BLDG 

DAMPER  ACTUATOR 

■i 

Training  Building 
11 

6620 

COMM  UN  ACT  CTR 

PUMP  SEAL 

417 

1  TOTAL  REPAIR  COST 

$56,887 
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6.3  RECOMMENDED  ENERGY  RETROFIT  PROJECTS  FOR  HVAC  UPGRADE 


Five  energy  retrofit  projects  were  identified  for  HVAC  upgrade  by  the  Fort  Riley  Public 
Works  Energy  Branch.  These  projects  were  recommended  for  funding  under  the  Federal 
Energy  Management  Program  (FEMP).  The  five  projects  are  presented  in  Table  6-4. 

Table  6-4.  HVAC  Energy  Retrofit  Projects  Recommended  for  FEMP 


Project  No. 


Project  Description 


Project  No.  1  Upgrade  HVAC  Systems  in  Dental  Clinics  (see  TAB  6) 


•  Building  602  -  Convert  DD  AHU  to  DD  VAV  AHU 


•  Building  7665  -  Convert  MZ  AHU  to  VAV  AHU 


•  Building  7670  -  Convert  DD  AHU  to  DD  VAV  AHU  _ 


Project  No.  2  Upgrade  HVAC  Systems  in  Dining  Facilities  (see  TAB  7) 


•  Building  7245 

-  Replace  SZ  AHUs  with  VAV  AHUs 
Replace  MAUs  with  HRUs 

Replace  large  STM  BLR  with  smaller  HW  BLR  and 
smaller  STM  BLR  _ _ 


•  Building  7606 

-  Replace  SZ  AHUs  with  VAV  AHUs 

-  Replace  MAUs  with  HRUs 

Replace  large  STM  BLR  with  smaller  HW  BLR  and 
smaller  STM  BLR  _ 


•  Building  7654 

-  Replace  SZ  AHUs  with  VAV  AHUs 

-  Replace  MAUs  with  HRUs 

Replace  large  STM  BLR  with  smaller  HW  BLR  and 
smaller  STM  BLR  _ _ 


Protect  No.  3  Upgrade  HVAC  Systems  in  Indoor  Swimming  Pool  Buildings  (see  TAB  9) 


•  Building  6940  -  Replace  H&V  with  HRU 


•  Building  8069  -  Replace  H&Vs  with  HRUs 


Project  No.  4  Upgrade  HVAC  Systems  in  Bowling  Alley  and  Community  Activiities 
Center  _ 


•  Building  7485  (Bowling  Alley)  -  Convert  DD  AHU  to  DD  VAV 
AHU  (see  TAB  9) _ 


•  Building  6620  (Community  Activities  Center) 

-  Replace  SZ  AHUs  with  VAV  AHUs 

-  Convert  MZ  AHU  to  VAV  AHU  (see  TAB  11) _ 
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Project  Description 


Project  Description  1 

Project  No.  5  Upgrade  HVAC  Systems  in  Fire  Station,  Unit  Chapel,  Motor  Pool  Admin, 
and  Battalion  Headquarters 

•  Building  5000  (Fire  Station)  BLR  (see  TAB  1) 

-  Replace  MZ  AFIU  with  three  Furnace  Air  Conditioners 
Replace  ACCU  with  three  Smaller  ACCUs 

-  Replace  HW  Boiler  with  Smaller  Modular  HW 

•  Building  7086  (Unit  Chapel)  (see  TAB  5) 

-  Replace  SZAHU  with  VAVAHU 

•  Building  7178  (Motor  Pool  Admin)  (see  TAB  1) 

-  Replace  three  WACs  with  SZ  AHU  and  ACCU 

•  Building  7806  (Battalion  Headquarters)  (see  TAB  4) 

-  Replace  SZ  AHU  with  VAV  AHUs 

DD 1391  Forms  and  LCCAs  for  each  of  the  five  FEMP  energy  retrofit  projects  are  presented 
in  Appendix  F.  The  energy  savings  and  economic  parameters  for  the  projects  are  presented 
in  Table  6-5  on  page  6-8. 


APPENDIX  A 
SCOPE  OF  WORK 


CEMRKED-MF 


23  AUGUST  1994 
revised  24  AUGUST  1994 
REVISED  25  AUGUST  1994 


GENERAL  SCOPE  OF  WORK 
FOR 

FEASIBILITY  STUDY  FOR 
HVAC  UPGRADE 
FORT  RILEY,  KANSAS 


Performed  as  part  of  the 
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SCOPE  OF  WORK 
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1.  brief  nEsnRiPTION  OE  WORK:  The  Architect-Engineer  (AE) 

shall : 

1  1  Review  for  general  information  the  available  design, 
const^ctio^  and  operation  data  for  the  BVAC  systems. 

foihtierlrvertl?"olSsl«ot“r?eSl«?^^^^^^ 

i;i?bSrS:«V-£e  ^^Mld-iivS? 

and  in  consultation  with  the  Fort  Riley  DEH. 

-1  Evaluate  failed  or  failing  HVAC  systems  identified 

durii4’ 

SaSSmty  I??  repSciS?  the  systems  in  approximately  30»  of  the 
builings  with  more  efficient  systems. 

1  4  Provide  complete  programming  or  implementation 
documentation  for  all  recommended  projects. 

1.5  Prepare  a  comprehensive  report  to  document  the  work  per¬ 
formed,  the  results  and  the  recommendations. 

2.  GENERAL 

o  1  This  study  is  intended  to  identify  and 

-_4.  ,-.p  failed  or  failing  HVAC  equipment.  All  buildings 
sSll^be  prioritized  according  to  simple  payback  and  need. 

2  2  The  information  and  analysis  outlined  herein  are  con¬ 
sidered  to  be  minimum  essentials  for  adequate  performance  of  thi 

study. 

9  5  For  the  purposes  of  this  scope  of  work,  an  Energy 
4-*  tv  fECO)  IS  dsfinsd.  SIS  th©  iTsplscsiiicnt  of 

a  particular  building  or 

fyliei  Sr  JoS:rils  in  one  or  more  buildings/ facilities. 

5  4  The  AE  shall  ensure  that  all  ECOs  pertaining  to  ^AC 
2.4  The  which  will  reduce  the  energy  consumption  or 

SSst^o/operation  of  the  installation  have  been  considered  and 
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documented  per  the  detailed  scope 
HVAC  system  will  be  evaluated  for 


of  work.  Only  one  replacement 
each  existing  HVAC  syst®®* 


o  «;  The  study  shall  include  the  energy  cons\iming  buildings 
facilities  listed  in  paragraph  1.2  above.  Field  work  and 
calculations  may  be  reduced  somewhat  by  building  repetition. 


2.6  Computer  modeling  will  be  used  to 

of  ECOs  for  typical  buildings.  The  typical  buildings  are 
??«ied  in  ttV  D^^ilid  Scoipe  of  wSrk,  Annex  A.  The  results  of 

these  calculations  may  be  applied  to  ^f%uilding 

4.«  -i-vio  -i-imical  buildings.  To  be  considered  similar,  a  ouiiaing 

vsAAn  r'hanaed  a  barracks  converted  into  offices)  xme 

feuildina  Ihould  not  be  considered  similar.  In  some  cases, 
differences  in  physical  orientation  may  not  allow  buildings  to  be 
as  sikilSr;  but  it  is  anticipated  that  in  most  oases, 
S«i«l“ri^te“on  will  not  be  a  significant 
Sill  ^  done  using  a  Pro*essio"»lly ,  “Jf.  .SSrS 

?eatSres  ^iS^rir-condit^ing,  heating,  lighting  «'d.®ther 
enerw-producing  or  consuming  systems.  These  program 
capable^of  simulating  the  features,  systems,  and 
Se  building  under  study.  The  program  will  use  establish^ 
4.t.Ae.  files  'and  may  perform  calculations  on  a  true 

hour-by-hour  basis  or  may  condense  the  weather  files  &nd  tte 
5Ser  oroAoulations  into  several  “typical-  days  per  TOe 

r»ofa<ied  Scope  of  Work,  Annex  A,  lists  progr^s  that  are 
acceptaible  to  the  Contracting  Officer.  If  the  AE  desires  to  use 
TdiffSent  program,  it  must  be  submitted  for  approval  with  a 
Lmoll  run  In  Explanation  of  all  input  and  output  data,  and  a 
BunmarV  of  program  methodology  and  energy  evaluation 
su^a^  This  requirement  to  use  computer  modeling  for 

?TOi^i  biildin™^  apples  only  to  heated  and  air  conditioned  or 
ail-Snditioned?onl?  buildings  which  exceed  8,000  s^are  feet  or 
hSted-only  buildings  in  excess  of  20,000  square  feet. 

o  *7  The  "Energy  Conservation  Investment  Program  (ECIP) 
rn^de;L"  descr^ibld  in  letter  from  DAIM-FDF-U,  dated  10  JAN 
1994  establishes  criteria  for  ECIP  projects  and  shall  be  used 
for  pe?foraW  the  economic  analyses  of  all  ECOs  and  Projects. 
SnstSetion  cost  escalation  for  DD  Form  1391  siAmiss ion 
osiculated  using  the  guidelines  contained  in  AR  415  17  and  tte 
?lteS  Tri-s2“ice  MCP  Index.  The  Tri-Service  MCP  Index,  when 
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updated,  is  contained  in  the  latest  applicable  edition  of  the 
Engineer  Improvement  Recommendation  System  (EIRS)  bulletin. 

2.8  Energy  conservation  opportunities  determined  to  be  tech¬ 
nically  and  economically  feasible  shall  be  developed  into 
projects  acceptable  to  installation  personnel.  This  may  involve 
combining  similar  buildings/projects  into  larger  packages  which 
will  qualify  for  ECIP  or  OMA  funding,  and  determining,  in 
coordination  with  installation  personnel,  the  appropriate 
packaging  and  implementation  approach  for  all  feasible  ECOs. 

2.9  Projects  which  qualify  for  ECIP  fxinding  shall  be  iden¬ 
tified,  separately  listed,  and  prioritized  by  the  Savings  to  In¬ 
vestment  Ratio  (SIR) . 

2.10  All  feasible  non-ECIP  projects  shall  be  ranked  in  order 
of  highest  to  lowest  SIR. 


3.  PROJECT  ttAMG 


3.1  Project  Managers.  The  AE  shall  desi^ate  a  project 
manager  to  serve  as  a  point  of  contact  and  liaison  for  work 
required  under  this  contract.  Upon  award  of  this  contract,  the 
individual  shall  be  Immediately  designated  in  writing.  The  AE's 
designated  project  manager  shall  be  approved  by  the  Contracting 
Qf  fleer  prior  to  commencement  of  work.  This  designated 
individual  shall  be  responsible  for  coordination  of  work  required 
under  this  contract.  The  Contracting  Officer  will  designate  a 
project  manager  to  serve  as  the  Government's  point  of  contact  and 
liaison  for  all  work  required  under  this  contract.  This 
individual  will  be  the  Government's  representative. 


3.2  Tnfifcallation  Assistance.  The  Commanding  Officer  at  each 
installation  will  designate  an  individual  who  will  serve  as  the 
point  of  contact  for  obtaining  information  and  assisting  in  es¬ 
tablishing  contacts  with  the  proper  individuals  and  organizations 
as  necessary  to  accomplish  the  work  required  under  this  contract. 


3.3  Public  n^sGlosures.  The  AE  shall  make  no  public  an¬ 
nouncements  or  disclosures  relative  to  information  contained  or 
developed  in  this  contract,  except  as  authorized  by  the  Contract¬ 
ing  Officer. 

3.4  Meetings.  Meetings  will  be  scheduled  whenever  requested 
by  the  AE  or  the  Contracting  Officer  for  the  resolution  of  ques¬ 
tions  or  problems  encountered  in  the  performance  of  the  work. 
The  AE  and/or  the  designated  representative (s)  shall  be  required 
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to  attend  and  Participate  in  aU  meetings  pertinent^to^e  wo^^ 

required  under  this  <=°"t”<:t  “  dirwtea  ny  the 

iicer  These  meetings,  if  necessary, 
p«Mntation  and  review  conferences. 

3.5  Site  yigitg...  Jnspecttona^  ^^^g^^^^-^ythe'proj^t  as 
SceLlJ^'^nd'’rei"ir%°d4ri.;g  thi  preparation  and  aoconplishnent 
of  the  work. 

3.6  Records 

3.6.1  The  M  shall  provide  a 

ferences,  meetings,  ^^^J^°'J^.n|^epresentative(s)  relative 

conversations,  etc.,  wi^  ^ve^e^^r  and/or  designated 

to  this  contract  i  ♦.»r+;teit>ated.  These  records  shell 

representative(s)  thereof  part  number,  and  modification 

dated  and  shall  personnel,  subject  discussed 

number  if  applicable,  shall  forward  to  the  Contracting 

?entt-enr  “ 

records . 

3.6.2  The  »E  shall  Prov^  »  ^ta^SSSTen’S; 

receipt  of  °yvernment-fuTO  s  ^  a  timely  manner,  would 

mation,  etc.,  which  if  not  ^isneo  in of  the  work  under 
significantly  impair  belated  and  shall  identify  the 

this  contract.  The  ^records  shall  b^atea  ana^^ 

contract  the°1:o^n^^^^  wi^in  ten  calendar 

^1]  a" “r^r^^durihlt  of  request  or  receipt  of 

material.  ^ 

3.7  iPtetyiSWS. 

shall  conduct  entry  ® starting  work  at  the  installation 
gineering  and  field  work.  The  Government's  repre- 

ktSllr.  sS;5i%"cSSiSL“%  at  least  two  weeXs  in  ad- 

vance. 

3.7.1  Entry,  ent„  inter^-  shall 

"^tornrtolircfnrworxn^  faci^^y.  As  a  minimum,  the 

intl?vilw  shall  cover  the  following  points. 


a. 


Schedules . 
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b.  Ncimes  of  energy  analysts  who  will  be  conducting  the  site 
survey. 

c.  Proposed  working  hours. 

d.  Support  requirements  from  the  Director  of  Engineering  and 
Housing. 

3.7.2  Exit.  The  exit  interview  shall  include  a  thorough 
briefing  describing  the  items  surveyed  and  probable  areas  of 
energy  conservation.  The  interview  shall  also  solicit  input  and 
advice  from  the  Director  of  Engineering  and  Housing. 

A.  SERVICES  AND  MATERIALS .  All  services,  materials  (except 
those  specif ically  enumerated  to  be  furnished  by  the  Govement) , 
ladaor,  superintendence  and  travel  necessary  to  perfora  toe  work 
a^nd  render  the  data  required  under  this  contract  are  included  in 
toe  limp  sum  price  of  toe  contract. 

*5.  PROJECT  DocnMEWTATlON.  All  energy  conservation  opportunities 
or  projects  which  toe  AE  has  considered  shall  be  included  in  one 
of  the  following  categories  and  presented  in  toe  report  as  such: 

5.1  ECIP  PT-o^ects.  An  ECIP  project  is  one  that  proposes  new 
construction  or  a  retrofit  of  an  existing  facility  for  toe 
puj^ose  of  conserving  energy.  In  an  ECIP  project,  savings  may 
come  from  energy,  demand,  operations  and  maintenance,  or  a 
combination  of  toe  above.  To  qualify  as  an  ECIP  project,  an  ECO 
or  project  must  have  a  construction  cost  estimate  greater  than 
$300,000,  a  Savings  to  Investment  Ratio  greater  than  or  equal  to 
1.25  and  a  simple  payback  period  of  less  than  ten  years.  The  AE 
shall  check  with  toe  installation  for  guidance.  The  overall 
project  and  each  discrete  part  of  the  project  shall  have  a  SIR 
greater  than  1.25.  For  all  projects  meeting  toe  above  criteria, 
complete  programming  documentation  will  be  required.  Programming 
documentation  shall  consist  of  a  DD  Form  1391,  and  life  cycle 
cost  analysis  svimmary  sheet  (s)  with  necessary  backup  data  to 
verify  toe  ntimbers  presented.  A  life  cycle  cost  analysis  summary 
sheet  shall  be  developed  for  each  ECO  and  for  toe  overall  project 
when  more  than  one  building  are  combined. 

5.2  Won -ECIP  Proi ects .  Projects  which  normally  do  not  meet 
ECIP  criteria,  but  which  have  an  overall  SIR  greater  than  1.25 
shall  be  documented.  The  life  cycle  cost  analysis  summary  sheet 
shall  be  completed  for  all  ECOs  or  projects.  Each  shall  be 
analyzed  to  determine  if  it  is  feasible  even  if  it  does  not  meet 
ECIP  criteria.  For  ECOs  or  projects  in  this  category,  the  life 
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cost  analysis  summary  sheet,  completely  filled  out,  with 
»i?  ttl  neoessai^  bsokup  dSta  to  verify  the  nuBbers  presented,  a 
comnlete  descriSion  of  the  project  and  the  simple  payback  period 
Si  be  included  in  the  report.  Additionally,  these  projects 
shall  have  the  necessary  documentation  ^ 

with  t*e  requirements  of  the  Government's  representative,  for  one 

of  the  following  categories: 

a.  O  *  K  Energy  Projects:  Jm  O  «  M 
that  results  in  needed  maintenance  or  repair 
facility,  or  replaces  a  failed  or  failing  existing  pcility,  and 
Ssi  rSilS  in  energy  savings.  The  criteria  are  ‘a  toe 

criteria  for  ECIP  projects,  iee.,  $  300,000  const^ction  c  , 
SIR  >  1.25,  and  simple  payback  period  of  less  than  ten  years.  In 
pif^ditlon  if  the  project  would  replace  a  system  or  equipment  th 
?fooSsidered  ' failed  or  failing'  due  solely  to  obsolete 
technology  or  inefficiency,  the  equiaent 

Sen  in  use  for  at  least  three  years;  and  the  simple  payback 
period  must  be  three  years  or  less. 

b  Low  Cost/No  Cost  Projects.  These  are  projects  which  tte 
Director  of  Engineering  and  Housing  can  perform  using  his 
resources. 

.V  Monfeasible  EGOS.  All  buildings/facilites  which  the  AE 
has  considered  St  wfe^  are  not  feasible  for  replacement  of 
UStSlJ  oe  Connection  to  the  new  UEMCS  shall  be  documented  in 
the  report  with  reasons  and  justifications  showing  why  they  were 

re j  ected . 

6.  nKTAlLED  SCOPE  OE  WORK.  The  detailed  Scope  of  Work  is 
contained  in  Annex  A. 

7.  WORK  2Q  11  ACCOMPLISHED. 

*7  1  Review  Data  for  Existing  HVAC  SYSTEHl.  The  ^  shall 
revilw  fo^^iJ^r^iifermation  the  construction  drawings  and 
soecificatioS  and  the  manufacturer's  drawings  and  operations  and 
maintenance  manuals  for  the  existing  HVAC  systems.  This  review 
ChoSld  acquaint  the  AE  with  the  details  used  in 
system.  Much  of  the  information  the  AE  may  need  to  perform  hi 
evaluations  will  be  contained  in  this  data. 

7.5  Perform  a  T.imited  Site  Survey.  The  AE  shall  determine, 
based*  on  information  provided  by  the  installation,  which 
buildings  are  "typical”  and  which  are  "similar"  as  defined  in 
paragraph  2.6.  If  different  buildings  are  basically  similar  but 
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4-vi/a  tion  of  ^he  equipnient  is  different/  the  buildings  are 

the  condition  Of  ^eequip^^  survey  of  all  buildings  listed  in 

^^ailed  scooe  of  work  shall  be  conducted  to  verify  and/or 
adjust  the  list  of  ''typical"  and  similar”  buildings.  A  detailed 

will  then  be  «ede  of  all  •■typical”  bulldogs 
•  Z  orovided  in  the  detailed  scope  of  work.  This 

Sill  e^^Siating  the  condition  of  existing  HVAC  eguipment 

M  shall  document  his  site  survey  on  forM 
developed  for  the  survey  and  submit  _these  completed  forms  as  part 
of  the  report.  Testing  is  not  required. 

7.3  Evaluate  gCOS/PFoiects.  The  ECOs 
-iHontified  in  paragraph  l.S  shall  be  analyzed 
determine  their  feasibility.  savings-to-Investment 
Rhall  be  determined  using  current  ECIP  guidance.  The  ^ 
Soiidrall  dSta  and  calculations  needed  to  support  these 
anaivses  All  assumptions  shall  be  clearly  stated.  Calculations 
SSl  bs  MeptlST'^Swing  how  all  numbers  in  the  w«e 

figured.  Calculations  shall  be  in  an  number*" 

uroaression  from  the  first  assumption  to  the 
nea^f^nt'ions  of  the  products,  manufacturers  catalog  cutS/ 
So^liSt  drawings  or  fetches,  and  input/output  (I/O)  summary 
lhSte“hall  alTObe  included.  A  life  cycle  cost  analysis  sui^ry 
fihlll  be  prepared  for  each  ECO  or  proDect  and  shall  be 
tol?SdS  i  part*^Sfthe  supporting  data.  Provide  a  bCCID  summary 
for  each  reccomended  project  developed. 

7  4  Provide  Programming  or  Implementation  Documentation. 
Por  nroiects  or  ECOs  developed  during  this  study,  complete 
prog«imming  or  implementation  documentation  shall  be  prepare  y 

the  AE. 

7  4  1  Programming  Documentation.  For  buildings  or  projects 
which  meet  E?IP  criteria  and  which  the  installation  wants  to 
«nimit  as  an  ECIP  project,  complete  programming  documentation 
stall  bi  pre^red.  Complete  programming  documentation  consists 
of  DD  Form  1391,  and  supporting  data.  These  forms  shall  b 
separate  from  the  narrative  report.  They  shall  be  bo^d  similarly 
to  the  final  report  in  a  manner  which  will  facilitate  repeated 
disassembly  and  reassembly.  A  maximuim  of  five  1391  s  shall  be 

furnished. 

7. 4. 1.1  Military  Construction  Project  Data  (DD  Form  • 

These  documents  shall  be  prepared  in  accordance  with  AR  415-13 
and  the  supplemental  requirements  in  Annex  B.  A  complete  ^ 

1391  shall  be  prepared  for  each  project,  stid?! 

a  statement  that  the  proDect  results  from  an  EEAP  stuay. 


A-9 


win  as  recjuiirGd.  fojr  subiaission  to  higher 

processor. 

7.4.2  Impl^entation  ^^ent.tiom^F«^^^^^ 

;  E^  ECO  Shall  have  a  complete 

documentation.  Each  pro^ec  economic  justifications, 

skltSls^°I/0  lummar^  sheets,  and  other  backup 

sketenes,  x/  retjort.  The  documentation  required  will  be  as 

SelSiSea  by  toroo^rTent's  representative.  Doounentetion 
°  be  in  the  categories  listed  in  paragraph  5.2.  For 

required  will  be  Director  of  Engineering  and 

&iSrP^rsonnel  can^  perfom,  the  following  information  shall  be 
provided; 

a.  Brief  description  of  the  project. 

b.  Brief  description  of  the  reasons  for  the  modification. 

c.  specific  instructions  for  performing  the  modification. 


d. 


Estimated  dollar  and  energy  savings  per  year. 


e  Estimated  manhours  and  labor  and  materials  cos  ®*  , 

shall  be  calculated  for  the  current  calendar  year  and  so  marked. 
Manhours  shall  be  listed  by  trade. 

separate  sheets  for  each  project  showing  tl^  above 
information  shall  be  prepared  and  included  in  the  report. 

7  5  Submittals  presentations  and  pevjewg.  The  work  m- 
1 4 eViaii  be  fullv  documented  by  a  comprehensive  report, 
complish^  shall  able  of  contents  and  be  indexed.  Tabs 

5?w?Sivflhall  clearly  ana  distinctly  divide  sections,  sub- 
and  dividers  shall  cieariy  an«  j  ^  numbered.  The  AE 

lhali°giie“  foraal  presentation  of  all  but  the  final 
to  installation,  command,  and  other  Goveriment  personnel .  “ 

u  IT  slidfis  or  vlew  graphs  showing  the  results  of 

ItSdy  to  date  for  his  presentation.  During  the  presentation,  the 
pLsonLl  in  attendance  shall  be  given  ample  opportunity  to  ask 
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Sled"  ttat  “g^P«rSlli!lg  pllSion 

require  ®”vf^  installation  on  the  date(s) 

review  Housing,  the  M  nnd 

Sir^.^lolll“Ve  tn^  tiriS^^i'n|l  Contlelting 

Office  to  be  inadequate  for  the  intended  purpose. 

7  s  1  Interim  submittal.  An  interim  reprt  ^^all  be  s^- 
7.5.1  •'■“r  “  d-v,*  <p<s>id  Burvev  has  been  completed  and 

Bitted  for  review  after  tte  fieW  y^n^^  ECOs.  The  report 

an  analysis  .has  been  jf  accomplished  to  date, 

shall  indicate  ^^cations  <?f  the  approaches  taken 

illustrate  the  to  complete  the  study, 

and  contain  a  P^^  ?5«i?^fvaieulations  showing  energy  and  dollar 
I/O.suma^  l^'^^of  Al  E~s/%j“ots  be  deluded.  The 

savings  and  SIRs  or  aii  FOis/nroiects  shall  be  calculated 

simple  payback  period  of  al  shall^  submit  the  Scope  of  Work 

and  shown  ia  S  wIJSk  a^^  appendix  to  the 

and  ^y  describing  the  work  and  results  to 

report.  A  narrar^e  su^  j  Durina  the  review  period, 

date  shall  be  a  prt  of  ^is  stAmittal.  mri^^^^^ 

the  Government's  «presen^tive  shell  ^  coor^^^^  ^ 

Director  of  Engineering  ..oTubtnina  ECOs  for  progreuuming 

direction  for  paokeging  or  ^  *  ,or  *^„hich  the 

purposes  and  also  indic  t  to  prepared- 

progranming  or  impl^enr  .  Form  1391#  sketches  and 

I  sample  toplementation  doc^ent  JDD  Fora^  «91^  analysis 

manufacturers  data,  I/O  ®  ,  ^ ^  one  project  shall  be 

summary  sheet  and  supporting  data)  for  one^pr  3 

submitted  with  this  shall  be  submitted  with 

survey  forms  completed  in  final  form 

this  report.  The  surv^  fo^^onlyMy^bes^^^^ 

Scission  that  they  are  ^iU  ^^allow^  repeated 

Iisa^l^\^  anr/eVs's^Sl/S'^Se  :lle°liario^ntained  within. 

7  5  2  prefinal  submittal.  The  RE  shall  prepare  and  si^mit 
the  p«linal  leport  when  all  sections  of  the  report  are  complete. 
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^  uoT-'k’  foiT  insts-lls^tion 

The  AE  shall  sxibmit^  the  Scope  scope  of  Work  as  an  appendix 
studied  and  any  modification  ^  integrate  all  aspects  of  toe 

II  toe  submittal.  The  report  projects  in  order 

c=4-iif5v  Th©  3r©poi*t  snsll  lisu  ^  of  all  of  tho 

of  descending  SIR.  The  particular  building  shall 

applications  pro^ams  Pf ^Its  of  the  original  calculations 
have  been  determined  ^nd  toe  result  implementat^n 

adjusted  accordingly.  Complet  shall  be  included,  ^e 

IScuments  for  all  recommended  proofs  ^sn  ready  for 

programming  and^  ^“^it^S^intallatSn  commander.  The  prefinal 
review  and  j  Executive  Summary  and  all  appendices 

report,  separately  bound  , -Joinders  which  will  allow 

shall  be  bound  in  standard  S  prefinal  s\:ibmittal  shall 

repeated  disassembly  and  reasse^ly.  ^ep^^^^  E^cecutive  Summary 

be  arranged  to  include  (a)  ®  ^fJ\ccomplished  and  the  results 
to  give  a  brief  overview  of  ^bat  was  as  possib^ 

nf  tills  study  usxng  graphs ,  t^  the  narrative  report 

fsef  i^ex  /for  I™  ^  begim.irg  of 

containing  a  copy  of  f«  detail  what  was  accomplished  af'd  toe 

the  volme  and  describing  in  include  the  detailed 

results  of  this  study,  (c)  t  and  (d)  the  programming  and 

S?«lations  and  all  of  all  prijeots  and  ECOs 

inplenentation  included  in  the  Executive 

developed  during  this  ertiiowina  data  from  the  life  cycle 

summary  and  shall  tbe  cost  (construction  plus  SIOH) , 

lost  aiialysis  <Sd  iulunt) ,  the  annual  dollar 

ru  r/ogtal/era^rtfe  ^p^o’^^^sd^  year  cost. 

7.5.3  Final  submittal .  toy 

resulting  from  comments  ^  and\eview  conference  shall  be 

Alport  o?  during  the  presentation  ^  revisions  or 

incorporated  into  lorm^of  replacement  pages, 

corrections  may  be  i^.^be  fo  complete  new  volumes.  Pen 

inserted  in  toe  prefin  sheets  will  not  be  acceptable.  If 

and  ink  changes  or  /i®  uedT  it  shall  be  clearly  stated 

replacement  pages  art  ^  the  submitted  docximents  will  be 

with  the  prefinal  submit^  comments  made  during  the  prefinal 

Ihangedonlytocomgy^th  ttejo^ontsj^  time  of  tte 

conference  and  fbat  the  Y-^tained.  Failure  to  do  so  will 

prefinal  submittal  plete  volumes.  If  new  volumes  are 

SSSitted,^  toSr'’ shall  be  in  in®the^p?ef i^^^ 

“f  instructions  of  what  to  do- 
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with  the  replacement  pages  should  be  securely  attached  to  the 
replacement  pages. 
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ANNEX  A 


DETAILED  SCOPE  QE  HSEK 


1.  TiOCATION 

a.  ofwptT.  nRSCRIPTION.  The  Arohiteot  Bigineer  (M)  shall  f^lsh 
SSrSnce  Witt  ttTcIntra^ct  and  all  furnished  instructions: 


JWSTALIATIOH 
Ft.  Riley,  Ks. 


pESCRIPTION 
HVAC  UPGRADE 


SS?sis  Program  (EEAP)-FY94  dated  7  Ds?f^= 

IsS  S“'-S?SsSH£^s! 

T  f^TiTTny  tmsteuctions.  If  the  Design  Manuals, 

I’  i otvT  and/or Troi ect  Engineering  Instructions  do  not 

cIvS  a“pe^i«c  gueslion  tte  AE  shall  contact  the 

Contracting  Officer  before  proceeding. 

a  muf?  TMcn^jiT.TATTON  pEPRESENTATIVE  for  this  contract  will  be  Mr. 
K;itt  jivins,  P^lject  Manager, ^rectorate^  of  Eh9?-hf®^“9  f"5 
«  4  ^^^oiVnhone  number  913-239-2044.  The  Kansas  Ciity  District 

?rSict'Marage?^will^  Hr.  Robert  Hiller,  telephone  nuaiber  816- 
!«-ff 48  Thf  Wttorized  Representative  of  the  Contracting 
olficer  iill  be  Hr.  Hichael  Hhitacre,  telephone  nunber  816-426- 

2781. 


14 


A-14 


C  roMPiiETION  Awn  PAYMENT  SCHEDULE:  The  following  schedule 
tt'  v»<»  ii«:ed  as  a  ou^e  in  approving  payments  on  this  contract. 

renort^hall  be  due  not  later  than  180  days  after 
to  Priclld.  Ihe  prefinal  report  shall  be  due  not  later 
Notice  to  Proce  ^he  interim  report  review  conference.  The 

mal'repoS  than  no“  laler  than  21  days  after  the 

prefinal  review  conference. 

PERCENT  OF  CONTRACT  AMOUNT 

,  ftn-momPP  FOP  FfiVWSW- 


.  10 
Entry  Interview 

Completion  of  Field  Work  2p 

Peceint  of  Interim  Submittal  . 

Completion  of  Interim  Presentation  &  Review  85 


6.  METHOD  py  PAYMENT. 

a  Title  I.  The  AE  shall  prepare  and  submit  to 

Sii-^es  % 

30  days  aftit  receipt  of  an  invoice  which  has  been  properly 
executed  by  the  AE. 

b.  Additional  Conferences.  Payment  for  furnishing  t^e 

services  of  technically  qualified  the 

additional  conferences,  when  so  requested  in  writing  by  the 
addirionai  r>f'<'icer  will  be  made  at  a  rate  per  hour  for  the 

disSoline^involved  plus  travel  expenses  computed  in  accordance 
with^Govemment  Joint  Travel  Regulations  in  ®^®®^ 
travel  is  performed  and  actual  cost  of  transportation. 

7  THE  oTMiTTArpTOTJ  PPQGRAMS  acceptable  for  use  in  this  study  are 
listed  below.  Any  substitutes  must  be  submitted  and  approve 
outlined  in  the  basic  scope  of  work. 

a.  Building  Loads  and  System  Thermodynamics  (BLAST) 


b.  DOE  2. ID 

c.  carrier  E20  or  Hourly  Analysis  Program  (HAP) 
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d.  Trane  Air-Conditioning  Economics  (TRACE) 

e.  Beacon 

8  A  ^-HMPtTTER  PROGRAM  titled  Life  Costing  in  Design 

fi/:ciD)  is  available  frx>m  the  BLAST  Support  Office  in  Urbana, 
mSois  for  a  nominal  fee.  This  computer  program  can 
nerforming  the  economic  calculations  for  ECIP  and 
?he  ^is  encouraged  to  obtain  and  use  this  computer  program  or 

Sy  “e  their  in-house  progre..  M>e  BI^  ®Sfina  12®ol“es? 
contacted  at  144  Mechanical  Engineering 

G?2en  Street,  Urbana,  Illinois  61801.  Telephone  number  is  (217) 
333-3977  or  (800)  842-5278. 

9.  f^rTT.TTY  SURVEY 

The  Architect-Engineer  (AE)  shall  conduct  ®  °5.^® 

VMiiidinas  and  building  systems  listed  in  accordance  Appendix 

B  of  ™  5-?15-2  and  as  described  herein.  =»<=>*  buildtag/syst^ 
Shall  ^  observed  while  operating.  This  survey  shall  include  and 
document  the  following  items: 

a.  Nameplate  information  such  as 
horsepower,  voltage,  current,  and  other  required  data  shall  be 
«c«dir  for  each  piece  of  equipment  to  be  included  in  the 

system. 

b.  conditions/deficiencies  shall  be  noted  for  each 
piece  of  equipment  and  each  piping  or  duct  system. 

10.  ^TTTOMATED  RRVTEW  management  SYSTEM  (ARMSl^ 

a.  The  AE,  as  a  part  of  this  scope  of  work, 
inh^^rface  with  and  utilize  the  Corps  of  Engineers  Automated 

ECTie^Hlnrgement  System  for  this  project.  The  M  will  recede 
Review  nanay  _gpj.Jp^  1110-1-2,  AE  Response  Package  (User's 

Manual)  describing  the  communications  software,  opt imxim  hardware 

requirements  and  access  procedures.  The  n®®®®®®^  a^'lBM-OT  ll 
included  with  the  manual.  Minimum  requirements  are  an  IBM  OT  or 

compatible  computer  system  running  3.0  or 

kilobyte  (KB)  RAM,  at  least  a  20  megabyte  (MB)  hard  ^^®^  ® 

1200  or  higher  baud  Hayes-compatible 

can  be  received  via  a  telephone  hotline  at  916-551-3126. 

b  All  design  review  comments  and  responses  will  be 
electronically  transmitted  from  the  Corps  of  Engineer,  Missouri 
River  Division,  by  the  ARMS.  Comments  can  be  received  at  a 
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oersonal  computer  in  the  AE's  office  by  use  of  ARMS 
?  nv^T*  tGleDhone  lines#  The  comments  reside  on  the  Missouri 

WvfslS  lomputer.  The  AE  can  then  dovmload  ^e  review 

oomnents,  respond  to  the  comments,  upload  the  =0™="*=  |®oLct 
the  Division  computer  and  forward  responses  to  the  Pro3ect 

Manager. 


11,  covrrnment-furnxshed  data., 

a.  "Energy  Monitoring  &  Control  Systems  Technical  Manual"  TM 
S-815-2/AFM  88-36/  NAVFAC  DM  4.9 

b.  AR  415-15  Military  Constiniction,  Army  (MCA)  Program 
Developement 

c.  AR  415-20  Project  Development  and  Design  Approval 

d.  Engineering  Instructions  (as  applicable) 

e.  Latest  Tri-Service  Cost  Index. 

f.  DAIM-FDF-U  letter  dated  10  January  1994,  "Energy 
Conservation  Investment  Program  (ECIP)  Guidance". 
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12.  cinRMITTifiTi- 

COPIES  REQUIRED  ^ 
(Correspondence) ;  Interim 


ORGANIZATION 


(1) 


Commander  . 

Lst  Infantry  Division 
fMech)  &  Fort  Riley 

AFZN-DE-E/  Mr.  Jevons 

Building  408 

Fort  Riley,  Kansas 

66442-5000 

District,  City 

ATTN:  CEMRKED-MF (MILLER) 

700  Federal  Building 
Kansas  City,  Missouri 
64106 


Prefinal 

Review 

3*** 


(Final) 


(3) 


3*** 


(3) 


jivision  Engineer  .  .  .  ^ 

j.S.Army  Engineer  Division 

Missouri  River 

f^TTN:  CEMRDMP-A(Jagasits) 

12565  W.  center  Road 
Omaha,  NE  68144-3869 


(1) 


3*** 


(1) 


Commander 
HO.  Forscom 

APPI-EHO/  Ktpur 

Fort  McPherson,  Ga.  3033o 
HQDA 

ATTN^DALO-TSE  (Maj.  Wilson) 
wShS^on,  D.C.  20310-0561 

ATTN:  CEMP-ET  (Mr.  Gentll) 
20  Massachusetts  avenue,  NW 
Washinaton,  DC  20314-1 


(1) 


(1) 


(1) 


1* 


(1) 
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1 


(1) 


U.S.  Army  Engineer  District,  Mobile 
ATTNs  CESAM-EN-DM  (Mr.  Battaglia) 
P.O.  Box  2288 
Mobile,  AL  36628-1000 


Commander  .  ,  .  _ _ 

U.S  Army  Logistics  Evaluation  Agency 

ATTN:  LOEA-PL  (Mr.  Keath) 

New  Cumberland  Army  Depot 
New  Cumberland,  PA.  17070-5007 


*  Executive  Summary  only 
***  Computer  printout 


(D* 
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BnlLDIHGS  THAT  AEE  HOT  HOH  COHHECTED  TO  THE 
LISTED  IN  ORDER  OF  PRIORITY 


BUILDING 


OCCUPANCY 


SO  FT 


UEMCS  SYSTEM 
CONDITION  NOTE 


7670 

7632* 

7832 

741 

7665* 

602 

722 

724* 

8063 

7024 

223 

727* 

7622 

7824 

7836 

6914* 

7404 

7424 

6620 

7108 

7109 
7620 
7624 
8025 
8037 
7820 
8071 

817 

802 

804 

806 

808 

810 

812 

814 

7485 

7806 

223 

500 

404 

853 

840 


Dental  Clinic 
Gymnasim 
Gymnasium 
Maint  Hanger  Comb 
Dental  Clinic 
Dental  Clinic 
Flight  Simulator 
Flight  simulator 
Enl  Pers  Dine 
Gymnasium 

Enlisted  Barrack  W/DAS 
Mnt  Hanger  Comb 
Bn  Admin  &  Clrm 
Bn  Admin  &  Clrm 
Bn  Admin  it  Clrm 
Exc  Main  Retl  ^ 

Enl  Barracks  W/0  Dxning 

Enl  Barracks  W/0  Dining 

Commum  Act  Ctr 

Bn  Admin  it  Clrm 

Bn  Admin  &  Clrm 

Bn  Admin  &  Clrm 

Bn  Admin  &  Clrm 

Bn  Admin  it  Clrm 

Bn  Admin  &  Clrm 

Bn  Admin  &  Clrm 

Rgt  HQ  Bldg 

Mnt  Hanger  Avxim 

Bn  Admin  &  Clrm 

Rgt  HQ  Build 

Comb  AC-HTG  Plant 

Bn  Admin  &  Clrm 

Adm  it  Support  Building 

Adm  &  Support  Building 

Medical  Facility 

Bowling  Alley 

Bn  HQ  Bldg 

Enl  Bks  W/DAS 

Post  HQ  Building 

Enlisted  Barrack  W/DAS 

Mnt  Hanger  Avum 

Vehicle  Mnt  Shop  Org. 


14,960 

20,694 

20,694 

38,898 

11,076 

11,557 

7,000 

13,188 

18,313 

20,619 

47,794 

36,172 

12,380 


Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Poor 
Good 
Poor 
Fair 
Poor  1 
Good 
Fair 


12,246  Fair  to  Good 
12,246  Fair  to  Good 
63,930  Fair  5,  9 


50,967 

50,967 

31,740 

12,527 

13,535 

6,340 

6,158 

12,000 

12,000 

6,673 

9,963 

40,061 

12,526 

10,241 

1,000 

12,526 

15,152 


Fair 
Fair 
Fair  9 
Good  6 
Good 
Fair 
Fair 
Poor 
Poor 
Fair 
Poor 
Fair 
Good 
Good 
Good 
Good 
Good 
Good 


Not  Listed 

New 

36,966 

Very  Poor 

13,493 

Fair  to  Good 

47,794 

Poor 

65.453  Fair  to  Good  9 

35,718 

Poor  1 

48,112 

Fair 

9,152 

Good 
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206 

200 

7920 

751 

210 

7243 

7285 

8069* 

7253 

202 

7630 

7638 

7270 

6918 

402 

409* 

410 

411 
6940 
7350 
7500 
7720 
7740 
7960 

222 

7450* 

7636 

7033 

7866* 

7834 

8065 

8067 

7520 

7600 

7780 

7900 

7940 

301* 

302 

319 

8410 

8330 

8370 

8380 

7640 

7840 

7410* 


Theater  W/0  Dressing  Rm 
Admin  General  Purp.  6 

Veh  Mnt  Shop  DS 
AC  Pts  &  TOE  ST 
Military  Personal  Building 
Admin  &  Sup  Bldg 
Clothing  Sales 
IN  SW  Pool/Gym 
Finance  Admin  Buldg 
Physical  Fitness  Ctr. 

Bn  Admin  &  Clrm 
Bn  Admin  &  Clxmi 
Bn.  HQ  Bldg 

Skill  Development  Center 
Enlisted  Barracks  W/AS 
Enlisted  Barracks  W/AS 
Enlisted  Barracks  W/AS 
Enlisted  Barracks  W/AS 
Indoor  Swimming  Pool 
Veh  Mnt  Shop  Org 
Veh  Mnt  Shop  Org 
Veh  Mnt  Shop  Org 
Veh  Mnt  Shop  Org 
Veh  Mnt  Shop  Org 
Admin  Gen  Purp 
Regimental  HQ  Bldg 
Regimental  HQ  Bldg 
Bn  Hc[t  Building 
Theater  w/  Dressing  Rm. 
Regimental  HQ  Bldg 
Clinic  W/0  Beds 
Exchange  Branch 
Veh  Mnt  Shop  Org 
Veh  Mnt  Shop  Org 
Veh  Mnt  Shop  Org 
Veh  Mnt  Shop  Org 
Veh  Mnt  Shop  Org 
Finance  Admininistration 
Finance  Admininistration 
General  Instruction  Bldg 
Veh  Mnt  Shop  Org 
Veh  Mnt  Shop  Org 
Veh  Mnt  Shop  Org 
Veh  Mnt  Shop  Org  No 

Exchange  Branch 
Exchange  Branch 
Bn  Admin  &  Clrm  / 


10,754 

Poor 

0,690  Fair  to 

1  Good  9 

124,553 

Fair 

9,834 

Fair 

58,448 

Good  9 

17,829 

Fair 

17,042 

Fair 

25,620 

Fair  9 

52,400 

Good 

51,307 

Fair 

6,158 

Fair 

6,158 

Fair 

6,130  Fair 

to  Good 

11,507 

Good 

35,718 

Poor 

32,883 

Poor  2 

32,883 

Poor 

32,883 

Poor 

23,347 

Poor  3 

21,345 

Fair 

22,325 

Good  9 

22,325 

Good  9 

22,325 

Good  9 

20,245 

Good  9 

18,854 

Fair 

9,850 

Fair 

9,850 

Fair 

4,083 

Fair 

11,098 

Fair 

9,904 

Good 

3,848 

Poor 

4,850 

Poor 

27,112 

Good  9 

17,163 

Good  9 

17,163 

Good  9 

20,943 

Good  9 

22,405 

Good  9 

32,947 

Poor 

16,138 

Poor 

9,690 

Poor 

73,233 

Fair 

39,256 

Fair 

26,876 

Fair 

Listing 

Good 

4,876 

Poor 

4,798 

Good 

12,599 

Fair 
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1950 

1980 

610 

7224 

7230 

7233 

7305 

405* 

446 

5800 

6910 

7826 

8021* 

8023 

8057 

8059 

512 

313 

319 

7602 

7608 

7652 

7658 

7802 

7808 

7852 

7858 

7432 

7264 

7626 

7826 

7086* 

7865 

7050 

7053 

403 

7034 

7739 

7044 

7227 

720 

7031 

7046 

7604 

7656* 

5302* 

7245 


Salv  &  Surp  Prop 

Phys  Fitness  Center 

Enlisted  Barracks  W/AS 

Enlisted  Barracks  W/AS 

Enlisted  Barracks  W/AS 

Enlisted  Barracks  W/AS 

App  Instr  Bldg 

Admin  General  Purpose 

Off  Open  Dining 

Youth  Center 

Exc  Sp  St  Fac 

Clinic  W/0  Bed 

Adm  &  Support  Building 

Adm  &  Support  Building 

Adm  &  Support  Building 

Adm  &  Support  Building 

Senior  Enlisted  Quarters 

Civilian  Personal  Bldg 

Civilian  Personal  Bldg 

_  .  ^  _ _ ...A.  1  >S|  4 


^dm  &  Support  Building 
l^dm  &  support  Building 
l^dm  &  Support  Building 
f^dm  &  Support  Building 
Adm  &  Support  Building 
Adm  &  Support  Building 
Adm  &  Support  Building 
Adm  &  support  Building 
Adm  &  support  Building 
Library  Main 
Clinic  W/0  Beds 
Clinic  W/0  Beds 
Unit  Chapel 
Unit  Chapel 
Enl  Bk  W/AS 
Enl  Bk  W/AS  ^ 

Admin  General  (Design  Prep) 
Clinic  W/0  Beds^ 

Moving  Target  Sim  Bldg 

Enl  Bk  W/0  Din 

Enl  Bk  W/DAS 

AF  Ops  Bldg 

Bn  HQ  Bldg 

Bn  Classrooms 

Gen  Inst  Bldg 

Gen  Inst  Bldg 

Post  Office 

Enlisted  Personel  Dine 


42,480 
24,968  Fair 
29,004 
52,027 
52,027 
39,333 
9,872 
10,778 
35,068 
No  Listing 
2,525 
3,841 
23,676 
23,676 
23,676 
23,676 
13,619 
6,222 
9,690 
13,520 
13,520 
13,520 
13,520 
13,280 
13,280 
13,280 
13,280 
13,500 
31,240 
604 
841 


3. 

3, 
8,696 
8,718 
39,675 
39,675 
18,151 
3,842 
4,074 
52,027 
52,227 


,705 

,733 

,733 


Poor 


3. 

3< 

3. 
1,346 
13,493 
12,240 
13,998 


Good 
to  Good 
Good  1 
Fair 
Fair 
Fair 
Fair 
Poor 
Fair  8 
Good 
Poor  9 
Good 
Poor 
Poor  4 
Poor 
Poor 
Poor  9 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
to  Fair 
Fair 
Fair  9 
Fair  9 
Good  1 
Fair 
Poor 
Fair 
Fair 
Fair 
Fair 
Fair 
Good  6 
Good  6 
Fair 
Fair 
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214 
227 
7606* 
7654 
7804 
7854 
7856 
8010 
8046 
1470 
7212 
7218 
7220 
7048 
7028 
7047 
8008 
8014 
8040 
8048 
8050 
8054  . 

29 

6* 

3 

760 

727 

509 

8002* 

8006 

8012 

8020 

8038 

8042 

8052 

8056 

8044 

5000* 

7610* 

7612 

7614 

7616 

7618 

7642 

7644 

7646 

7648 


Enlisted  Barracks  W/AS 
Enlisted  Barracks  W/AS 
Enlisted  Persenel  Dine 
Enlisted  Persenel  Dine 
Enlisted  Persenel  Dine 
Bn  HQ  Bldg 

Enlisted  Persenel  Dine 
Det  Day  Room 
Det  Day  Room 
AR  Vehicle  Maint.  Shop 
Co.  HQ  Bldg 
Bn.  HQ  Bldg 
CO.  HQ  Bldg 
Bn.  HQ  Bldg 
Bn  Classrooms 
Bn.  HQ  Bldg 

Enlisted  Barracks  W/0  Din 
Enlisted  Barracks  W/0  Din 
Enlisted  Barracks  W/0  Din 
Enlisted  Barraclcs  W/0  Din 
Enlisted  Barracks  W/0  Din 
Enlisted  Barracks  W/0  Din 
Red  Cross  Bldg  ” 

Post  chapel 
Post  Chapel 
Bn  HQ  Bldg 
Mnt  Hangar  Comb 
Admin  Gen  Purpose 
Enlisted  Barracks  W/0  Din 
Enlisted  Barracks  W/0  Din 
Enlisted  Barracks  W/0  Din 
Det  Day  Room 

Enlisted  Barracks  W/0  Din 
Enlisted  Barracks  W/0  Din 
Senior  Enlisted  Quarters 
Det  Day  Room 
Applied  Inst  Bldg 
Fire  Station 
Enlisted  Barracks  W/AS 
Enlisted  Barracks  W/AS 
Enlisted  Barracks  W/AS 
Enlisted  Barracks  W/AS 
Enlisted  Barracks  W/0  Din 
Enlisted  Barracks  W/0  Din 
Enlisted  Barracks  W/0  Din 
Enlisted  Barracks  W/0  Din 
Enlisted  Barracks  W/0  Din 


35,821 

32,303 

13,493 

13,493 

13,493 

13,493 

13,493 

2,100 

2,100 

21,667 

19,320 

12,625 

18,870 

2,604 

3,733 

3,733 

11,549 

11,549 

11,549 

11,549 

11,549 

11,549 


Fair 

Poor 

Fair 

Fair 

Fair 

Fair 

Fair 

Poor 

Poor 

Fair 

Good 

Good 

Good 

Fair 

Fair 

Fair 

Poor 

Poor 

Poor 

Poor 

Poor 

Poor 


.n  JUJ.#  -  - 

Not  Government  Owned 
6,230 
8,828 
7,364 
36,152 
10,108 
22,700 
22,700 
22,700 
2,100 
22,700 
22,700 
22,700 
2,100 
2,470 
8,400 


Fair 

Fair 

Fair 

Fair 

Good  9 

Poor 

Poor 

Poor 

Poor 

Poor 

Poor 

Poor 

Poor 


Poor 
Very  Poor 

41^892  Fair  to  Good 
41,892  Fair  to  Good 
41,892  Fair  to  Good 
41,892  Fair  to  Good 
41,892Fair  to  Good 
41,892  Fair 

41,892  Fair 

41,892  Good 

41,892  Fair  to  Good 


9 

9 

9 

9 

9 

9 
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7650 

7810 

7812 

7814 

7816 

7818 

7842 

7844 

7846 

7848 

7850 

7017 

7215 

540 

541 

542 
723 
620 
621 
27 

7036 

5309 


Enlisted  Barracks  W/0  Din 
Enlisted  Barracks  W/0  Din 
Enlisted  Barracks  W/0  Din 
Enlisted  Barracks  W/0  Din 
Enlisted  Barracks  W/0  Din 
InUsted  Barracks  W/0  Din 
Enlisted  Barrac^ 

Enlisted  Barrack 
Enlisted  Barracks  W/AS 
iSilted  Barrac)^  W/0  Din 
Enlisted  Barracks  W/AS 
Bn  HQ  Bldg 

Bn  HQ  Bldg 

Officers  Quarters  JJilrta^ 
Officers  Quarters 
Officers  Quarters  Military 

Mnt  Hangar  0^  «nitarv 
officers  Quarters  Military 

Officers  Quarters  * 

Officers  Quarters  Military 
Rgt  Hqtr  Building 
Guest  House 


41,892 
41,843 
41,843 
41,843 
41,843 
41,843 
41,843 
41,843 
41,843 
41,843 
41,843 
2,604 
2,604 
14,528 
18,083 
14,528 

21.640 

12.640 
10,723 
38,146 
10,010 
23,784 


Good  9 
Fair  to  Good 
Fair  to  Good 
Fair  to  Good 
Fair  to  Good 
Fair  to  Good 


Good 

Good 

1 

Good 

Fair 

1 

Good 

Fair 

Fair 

9 

Good  9 

Good 

9 

Good 

9 

Fair 

Good 

1 

Fair 

2 

Good  9 
Fair  9 

Good 

tal  SF  to  b©  addeds  4,569,457 


1  Under  renovation/design 

te  2  FY  95  OMA  Design  List 
te  4  1  oITt  »aBin  to  1  Bn  HQTR/HVAC  changes  to 

pply  ^ . 

te  5  AAFES  building  controllers  installed 

,te  6  Single  loop  ^^^ital  contr  i  ^  constraints  are  not 

;StaiLd“in"S^ese  do™  SI!" 

>|^*’-8'‘l’S'avTteen®iSolS^ttat  tte  officers  club  has  their  own 

;lltenance%ersonnel  and  contractor. 

3te  9  EMCS  propped 

s  Typical  Building 
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buildings  that  are  now  connected  to  the  uemcs 

BUILDING  OCCUPANCY  SQUARE  FT  EQUIP 

184  Laundry  Boiler  Plant 

203  Cavalry  Museum 

205  Cavalry  Musexim 

207  Cavalry  Musexim 

211  Administrative 

253  Drug  Abuse  Center 

330  DEH  Admin 

364  UEMCS  HQTRS 

364  UEMCS  HQTRS 

406*  CID  BUILDING 

615  lACH  ENERGY  PLT  (FIBER  OK 

615  lACH  ENERGY  PLT 

650*  Cold  Storage  Facility 

652  Cold  Storage  Facility 

710  Tactial  Equip  Shop 

820  Tactial  Equip  Shop 

833  Aircraft  Hanger 

835  MAF  Operations  Building 

4010  Dental  Clinic 

5315  Morris  Hill  Chapel 

7210  CH  Chiller  Plant 

8073  CH  Energy  Plant 

8100  Consolidated  Maintenance 

8390  Tactial  Equip  Shop 

8300*  Veh  Maint  Shop  Org 

8320  Veh  Maint  Shop  Org 

8340  Veh  Maint  Shop  Org 

8360  Veh  Maint  Shop  Org 

Total  area  on  existing  EMCS  =  651,164 
Equipment  Definitions; 

FPU  -  Field  Processing  Unit 
DSC  -  Digital  System  Controller  (REV  C 
Slave  -  Additional  Field  Interface  Controller  (FIC 
a  processor  (PCR-101)  and  a  Control  Display  Board 
*  =  Typical  Building 


QTY 


1,959 

FPU 

1 

5,800 

DSC  REV  C 

1 

16,496 

SLAVE 

1 

8,278 

DSC  REV  C 

1 

SLAVE 

2 

41,062 

DSC  REV  C 

1 

11,122 

DSC  REV  C 

1 

14,913 

FPU 

1 

744 

FPU 

1 

744 

DSC  REV  E 

1 

10,390 

DSC  REV  C 

1 

SLAVE 

1 

10,658 

DSC  REV  E 

2 

10,658 

DSC  REV  E 

2 

SLAVE 

5 

22,331 

8,167 

DSC  REV  C 

1 

2,173 

DSC  REV  C 

1 

20,564 

DSC  REV  E 

1 

52,080 

DSC  REV  C 

1 

SLAVE 

1 

19,470 

DSC  REV  E 

1 

15,587 

DSC  REV  C 

1 

SLAVE 

1 

19,748 

DSC  REV  E 

1 

4,320 

DSC  REV  C 

1 

SLAVE 

1 

4,070 

FPU 

7 

224,927 

FPU 

6 

24,755 

DSC  REV  C 

1 

20,240 

FPU 

2 

20,240 

FPU 

2 

20,240 

FPU 

2 

39,428 

FPU 

3 

-  E) 


1-101)  without 
(CDB-101) 
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annex  b 


ppnnTRED  EB  EQEIS  llSl 

.O  facilitate  KCIP  prelect  approval,  tne  follewin,  supplemental 
data  shall  be  provided: 

a.  in  title  block  Clearly  identify  proiects  as  EClP. 

t  4.<«n  at  each  item  of  work  to  be  accom- 

b.  complete  ,  etc. 

pushed  including  quantity,  squar 

e  A  comprehensive  list  of  buildings,^  debated 

incluiing  building  m^ers,  square  f  ^^^^i^tration,  patient 
temporary  or  permanent, 

treatment,  etc.).  de 

„IcSiation‘s^to 
anv  added  costs* 

(I,  If  a  specific  buUdi^,  -ne  or 

each  exposure. 


(2)  Identify  veather  data  source. 


(2)  xaeuuxj.j  - - 

(3)  Identify  infiltration  assumptions  before  and  after 

improvements.  expertise  and  demonstrate  savings 

(4)  Include  source  ^  critical  environmental 

claimed.  Ilsb^ify  aW^^/P®"|ienshipm,  exhaust  or  outside  air 

^SnWUel,Temperatures,  husddity,  etc. 

e.  Claims  for  boiler  effic^  en| 

data  to  support  present  replacement  of  boilers  is 

wture  s>^s=bed  effioiency^.^^If^*ull^«^^  lece 

iuriSst'^'non'^nctioning^^^^^^^^^  r^^ired^^o^^make  accurate 

IS^ei^fnatTo’i"  o/  r^S^SJ  «trofit  actions. 


f.  Deleted 
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a.  An  ECIP  life  cycle  cost  analysis  summary  sheet  as  shown 
in  the  ECIP  Guidance  shall  be  provided  for  the  complete  project 
and  for  each  discrete  part  included  in  the  project.  The 
applicable  to  all  segments  of  the  propect.  supporting 
documentation  consisting  of  basic  engineering  and  economic 
calculations  showing  how  savings  were  determined  shall  be 
included. 

h  The  DD  Form  1391  face  sheet  shall  include/  for  the  com— 
oleteproiect/  the  eumual  dollar  and  MBTO  savings,  SIR,  stople 
amortization  period  and  a  statement  attesting  that  all  buildings 
and  retrofit  actions  will  be  in  active  use  throughout  the 
amortization  period. 

i.  The  calendar  year  in  which  the  cost  was  calculated  shall 
be  clearly  shown  on  the  DD  Form  1391. 


j .  Deleted 

k.  Nonappropriated  funded  facilities  will  not  be  included  in 
an  ECIP  project  without  an  accompanying  statement  certifying  that 
utility  costs  are  not  reimbursable. 

l.  Any  requirements  required  by  ECIP  guidance  dated  10 
January  1994  and  any  revisions  thereto.  Note  that  unescalated 
costs/savings  are  to  be  used  in  the  economic  analyses. 

m  The  five  digit  category  number  for  all  ECIP  projects  ex¬ 
cept  for  Family  Housing  is  80000.  The  category  code  number  for 
Family  Housing  projects  is  71100. 
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4 


ANNEX  C 

kxecutive  summary  guideline 


.  JWTRODUCTION^ 

pnTy.nTWG  DATA  (types,  nvunber  of  similar  buildings,  sizes, 
etc. ) 

pPESFWT  ENERGY  CONSUMPTION., 

o  Total  Annual  Energy  Used. 

o  Source  Energy  Consumption. 

Electricity  -  KWH,  Dollars,  BTU 
Fuel  Oil  ~  GALS,  Dollars,  BTU 
Natural  Gas  -  THERMS,  Dollars,  BTU 
propane  -  GALS,  Dollars,  BTU 
Other  -  QTY,  Dollars,  BTU 

o  Energy  Consumption  of  the  buildings  in  this  study  as  com¬ 
pared  to  the  basewide  consumption. 

4.  ptstoptcat.  energy  CONSUMPTIQILi. 

5.  pKEVALUATED  PROJECTS  RESULTS-i- 

6.  FNF.TtGY  conservation  ANALYSIS^ 
o  ECOs  Investigated. 

o  ECOs  Recommended . 

o  ECOs  Rejected.  (Provide  economics  or  reasons) 

o  ECIP  Projects  Developed.  (Provide  list)* 

o  Non-ECIP  Projects  Developed.  (Provide  list)* 

o  Operational  or  Policy  Change  Recommendations. 

*  Include  the  following  data  from  the  life 
analysis  summary  sheet:  the  cost  (construction  plus  SIOH) ,  the 
“mS  energy  savings  (type  and  amount),  the  annual  dollar 

28 


A-28 


savings,  the  SIR,  the  simple  payback  period  and  the  analysis 
date.  For  all  programmed  projects  also  include  the  year  in  which 
it  is  programmed  and  the  programmed  year  cost. 

7,  RNERGY  AND  COST  SAVINGS. 

o  Total  Potential  Energy  and  Cost  Savings, 
o  Percentage  of  Energy  Conserved. 

o  Energy  Use  and  Cost  Before  and  After  the  Energy  Conserv- 
tion  Opportxinities  are  Implemented. 

8.  ENERGY  PLAN. 

o  Project  Breakouts  with  Total  Cost  and  SIR. 
o  Schedule  of  Energy  Conservation  Project  Implementation 
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2750  South  Wadsworth  Btvd.  •  Suite  C-200 
Denver.  Colorado  80227-3400 
(303)988-2951  •  Fax:  (303)  985-2527 


ENGINEERS,  INC. 

24  August  1994 


EMC  #P13F-030. 


Mr,  Bob  Miller 
ED-MF 

US  Army  Corps  of  Engineers 
Kansas  Oty  District 
700  Federal  Building 
Kansas  Qty,  MO  64106-2896 

Re:  DACA  01-93-R-0148 

Fort  Riley  HVAC  Study 

Dear  Bob: 

Endosed  is  our  fee  proposal  for  the  above  referenced  project.  Our  proposed  fee  is  $99/391. 
Dividing  the  total  fee  by  the  number  of  buildings  results  in  a  unit  cost  of  about  $1400  per 
building.  The  fee  is  based  on  work  defined  by: 

•  Scope  of  Work  dated  17  August  1994. 

This  fee  is  contingent  on  EMC  performing  the  Ft  Riley  UEMCS  Study  for  which  we  have 
previously  negotiated  a  fee. 

The  technical  approach  is  divided  into  the  following  tasks  with  interface  points  with  the 
UEMCS  study  noted: 

1.  A  total  of  70  buildings  (approximately  30%  of  the  buildings  listed)  will  be 
evaluated  for  HVAC  repair  and  replacement.  The  70  buildings  will  be 
selected  based  on  data  collected  during  the  UEMCS  field  survey  in 
consultation  with  Fort  Riley. 

2.  A  detailed  survey  of  each  of  the  70  buildings  will  be  conducted  by  an 
HVAC  design  engineer  for  the  purpose  of  collecting  specific  data  regarding 
HVAC  repair  and  replacement  Additional  necessaty  plans  will  be  pulled. 

3.  A  written  description  of  the  HVAC  system  in  each  building  will  be  prepared 
including  an  assessment  of  the  existing  condition  and  a  tabulation  of  HVAC 
system  parameters. 

4.  A  cost  estimate  for  restoring  failed  or  failing  HVAC  systems  to  their 
intended  operating  condition  will  be  prepared. 
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5.  More  efficient  replacement  HVAC  systems  will  be  identified  and  cost 
estimates  for  replacement  of  existing  HVAC  systems  prepared. 

6.  Energy  savings  resulting  from  replacement  of  HVAC  systems  will  be 
estimated  through  computer  modeling  of  the  existing  and  the  proposed 
more  efficient  HVAC  systems.  The  baseline  models  from  the  UEMCS  study 
will  be  used  as  the  baselines  for  the  HVAC  study.  These  baseline  models 
vv^  be  modified  to  represent  the  proposed  HVAC  systems.  Not  all 
buildings  will  be  modeled.  Computer  modeling  will  be  limited  to  the 
approxiniately  20  modeled  baselines  of  the  UEMCS  study.  Resulte  will  be 
extrapolated  to  the  remaining  typical  buildings.  Only  one  replacement 

■  HVAC  system  will  be  evaluated  per  HVAC  system. 

7.  A  life  cycle  cost  analysis  will  be  performed  for  each  building. 

8.  A  written  Interim  Report  will  be  prepared  detailing  the  analysis  and  will  be 
presented  in  an  oral  presentation  at  Fort  Riley. 

9.  The  Pre-Rnal  Report  will  incorporate  review  comments  from  the  Interim 
Report  and  will  in  addition  contain  Programming  Documentation  for  repair 
or  i^lacement  projects  selected  by  Fort  Riley  from  the  Interim  Report  The 
Pre-Final  Report  will  also  indude  an  oral  presentation  at  Fbrt  Riley. 

10.  The  Rnal  Report  will  incorporate  all  review  comments  from  the  Pre-Knal 
Report 

11.  The  HVAC  Study  will  be  coordinated  with  the  UEMCS  Study  such  that 
UEMCS  recommendations  zind  costs  will  be  applied  to  the  most  cost 
effective  HVAC  system.  In  other  words,  it  will  be  assumed  that  the  HVAC 
system  will  be  repaired  or  replaced  prior  to  installation  of  the  UEMCS. 

The  following  clarifications  are  made  to  the  SOW: 

1.  Paragraph  Z4,  the  term  "all  ECOs"  will  apply  only  to  HVAC  system 
replacement  Only  one  replacement  HVAC  system  will  be  evaluated  for 
each  existing  HVAC  system. 

2.  Paragraph  3.4,  meetings  at  Fort  Riley  will  be  limited  to  those  scheduled 
induding  kickoff  meeting,  exit  interview,  review  conferences,  and 
presentations.  Telephone  conferences  will  be  scheduled  whenever  requested. 
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In  developing  the  fee  proposal,  we  allocated  the  following  hours  to  each  building: 


Task  _ _ _ 

Manhours 

Rdd  Survey 

2 

Description/Defidency  Tabulation 

1 

HVAC  System  Data  Tabulation 

1 

Repair  Cost  Estimate 

3 

Replacement  System  Description 

1 

Energy  Sayings  Calculations 

3 

Reolacement  Cost  Estimate 

4 

Life  Cycle  Cost  Analysis 


Total 


16 


We  fed  that  16  houre  is  the  minimum  time  required  per  building  to  provide  req^ 
S.  The  report  «iU  be  orgarized  by  buUdtag  wffl  provide  st^a^l  dead 
for  the  designer  to  design  an  energy  effidenl  system  which  can  be  inslaUed  for  the 
indicated  cost 


Please  give  me  a  call  if  you  have  any  questions. 


Sincerely, 

EMC  ENGINEERS,  INC 
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APPENDIX  B 

CONFIRMATION  NOTICES  AND 
CORRESPONDENCE 


CONFIRMATION  NOTICE 


Confirmation  No.  2 

DATE:  November  22, 1994 

PROJECT: 


EMC  #1406-005 


NOTES 

PREPARED  BY: 

DATE  OF 
CONFERENCE: 

PLACE  OF 
CONFERENCE: 

SUBJECT: 

ATTENDEES: 


Feasibility  Study  for  HVAC  Upgrade 
Fort  Riley,  Kansas 


CONTRACT  No.:  DACA  01-93-D-0033 


Alan  Niemeyer 
EMC  Engineers,  Inc 


8  November  1994 

Ft  Riley,  Kansas 
Entrance  Interview 


Steve  Fief 
Kdthjevons 
Jayce  Krause 
Lany  Still  wagon 
Ken  Williams 
Alan  Niemeyer 


PWHVAC 
PW  Design 
PWHVAC 
PW  Energy 
PW  Energy 
EMC  Engineers,  Inc 


913-239-6315 

913-239-2044 

913-239-6315 

913-239-2371 

913-239-8188 

303-988-2951 


The  following  is  a  summary  of  the  items  discussed,  the  comments  and  decisions  made 

during  the  interview. 

1.  Alan  Niemeyer  opened  the  meeting  and  introductions  of  those  attending  were  made. 

2.  Alan  Niemeyer  stated  that  the  purpose  of  the  HVAC  Upgrade  Study  is  to  identify  and 
evaluate  repair  and  replacement  of  failed  or  failing  HVAC  equipment.  A  total  of  70 
buildings  will  be  evaluated.  These  buildings  were  selected  from  building  lists 
provid^  by  Public  Works  Energy  Branch  and  from  EMC  Engineers  UMCS  field  survey 
information. 

3.  The  replacement  of  existing  HVAC  systems  with  more  efficient  HVAC  systems  was 
discussed.  Alan  Niemeyer  explained  that  Multizone  AHUs  and  Dual  Duct  AHUs  can 
be  upgraded  to  VAV  AHUs.  Larry  Stillwagon  stated  that  the  HVAC  system  upgrades 
should  be  basic  HVAC  system  designs,  and  not  complicated  HVAC  systems  with 
highly  specialized  components.  Also,  Larry  stated  that  VAV  upgrade  systems  should 
be  considered  for  those  Multizone  and  Dual  Duct  AHUs  where  the  cooling  coils  are  the 
chilled  water  fype  coil.  Multizone  and  Dual  Duct  AHUs  with  DX  cooling  coils  should 
not  be  considered  for  a  VAV  upgrade  system,  as  variable  air  volume  across  a  DX  coil 
can  cause  the  coil  to  freeze  up.  A  HVAC  upgrade  system  that  includes  variable 
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temperature  with  variable  air  volume  to  the  space  and  a  constant  air  volume  fan  could 
be  considered  for  AHUs  with  DX  coils. 

4.  Alan  Niemeyer  indicated  that  some  of  the  HVAC  systems  to  be  upgraded  should  be 
replaced  witih  new  HVAC  systems  of  the  same  type  and  desiga  These  HVAC  systems 
indude  Single  Zone  AHUs,  Heating  and  Ventilating  Units,  Fan  Coil  Units,  and 
Residential  Furnaces. 

5.  Other  HVAC  s)rstems  discussed  induded  Unit  Heaters,  Window  AC  Units,  and 
Perimeter  Radiation.  Alan  Niemeyer  indicated  that  Unit  Heaters  should  be  replaced 
with  Infrared  Radiant  Heaters  where  possible.  Larry  Stillwagon  oqjlained  that  a  30% 
energy  savings  could  be  attained  by  using  Iirfrared  Radiant  Heaters  compared  to  using 
Unit  Heaters.  Alan  Niemeyer  stat^  that  Window  AC  Units  could  be  replaced  by  fan 
coil  systems,  packaged  terminal  air  conditioning  units  (PTACs),  or  central  air  systems 
depending  on  the  building  layout  and  use.  Air-to-Air  Heat  Pumps  will  not  be 
considered  for  replacement  of  Window  AC  Units  per  discussion  at  the  meeting.  Alan 
Niemeyer  explained  that  Perimeter  Radiation  could  be  upgraded  with  radiator  control 
valves.  Jayce  IGiause  indicated  that  the  condition  of  the  radiation  system  piping  should 
be  considered,  as  some  of  the  pipe  is  old,  wont,  and  corroded.  Installing  new  control 
valves  on  an  old  piping  system  could  become  very  costly,  as  additional  lengths  of  new 
pipe  may  be  needed  if  existing  pipe  is  too  worn  or  corroded  to  connect  up  to. 

6.  HVAC  system  replacement  was  discussed  for  the  'rolling  pin'  style  barracks  in  the 
7000  series  area  buildings.  Existing  fan  coils  in  these  barradcs  could  be  replaced  with 
Multizone  AHUs  if  proper  dearance  for  installation  of  ductwork  is  available  in  the 
hallways. 

7.  HVAC  system  replacement  was  discussed  for  the  barracks  in  the  8000  series  area 
buildings.  A  design  for  replacement  of  existing  fan  coils  is  currently  underway  for 
some  of  these  barracks.  Keith  Jevons  stated  that  EMC  Engineers  should  review  the 
design  for  these  replacement  systems  as  a  part  of  the  HVAC  Upgrade  Study  to  advise  if 
a  more  energy  effident  system  should  be  considered  for  the  design. 

8.  The  discussion  of  Unit  Heaters  for  replacement  with  Infrared  Radiant  Heaters  brought 
up  the  fact  that  the  Motor  Pool  buildings  (Buildings  7173, 7174, 7175, 7176,  and  7178) 
were  not  induded  in  either  the  HVAC  Upgrade  Study  or  the  UMCS  Study.  These 
buildings  are  prime  candidates  for  this  t^e  of  HVAC  system  upgrade.  Alan  Niemeyer 
agreed  to  indude  buildings  7176  and  7178  in  both  studies.  The  list  of  buildings  in  the 
Scope  of  Work  for  the  UMCS  Study  contained  two  buildings  which  were  duplicated. 
Adding  the  two  Motor  Pool  buildings  will  offset  the  duplication.  The  list  of  buildings 
for  the  HVAC  Upgrade  Study  was  adjusted  to  indude  Ae  Motor  Pool  buildings,  for  a 
total  of  70  buildings  for  evaluation. 

9.  Larry  Stillwagon  stated  that  the  age  of  some  of  the  buildings  at  Ft.  Riley  should  be 
considered  when  evaluating  some  of  the  HVAC  systems  for  upgrade.  Buildings  that 
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become  50  years  or  older  are  classified  as  historical.  A  building  classified  as  historical  is 
subject  to  many  limitations  and  restrictions  where  renovation  is  concerned.  Depending 
on  the  type  of  building,  it  may  be  more  cost  effective  to  demolish  old  buildings  that  are 
about  to  be  dassihed  as  historical,  rather  than  to  renovate  and  upgrade  the  HVAC 
systems.  These  types  of  buildings  will  be  coordinated  with  Larry  Stillwagon  during 
the  course  of  the  HVAC  Upgrade  Study. 

10.  Alan  Niemeyer  asked  about  the  preference  on  installation  of  actuators  for  dampers  and 
control  valves.  Larry  Stillwagon  explained  that  if  a  pneumatic  system  is  currently  in 
place  in  a  building,  and  upgrading  a  HVAC  system  would  not  require  installing 
extensive  queintities  of  pneumatic  lines,  then  pneumatic  actuators  would  be 
appropriate  to  use.  Electric  and  electronic  actuators  should  be  considered  in  the  HVAC 
upgrade  evaluations,  as  th^  may  be  more  cost  effective  for  installation  emd  use  than 
pneumatic  actuators. 

11.  Larry  Stillwagon  requested  that  peut  of  the  HVAC  Upgrade  Study  could  evaluate 
energy  savings  for  upgrading  existing  Domestic  Hot  Water  (DHW)  systems  to  more 
efficient  systems.  He  suggested  two  typical  cases,  where  large  quantities  of  DHW  are 
required  in  buildings.  The  two  typical  cases  would  include:  1)  a  HW  boiler  used  for 
space  heat  that  is  also  used  for  DHW  heab  2)  a  dedicated  boiler  used  to  generate 
DHW. 

12.  Two  government  funding  programs  were  discussed.  The  two  programs  are  the  Energy 
Conservation  Investment  Program  (ECIP)  and  the  Federal  Energy  Management 
Program  (FEMP).  The  ECIP  program  will  be  used  for  the  HVAC  system  replacement 
evaluation  and  the  FEMP  will  be  used  for  the  HVAC  system  repair  evaluation.  If  the 
proposed  HVAC  system  upgrades  do  not  qualify  for  either  program,  they  will  be 
considered  for  implementation  through  Operations  and  Maintenance  funds  at  Ft.  Riley. 

1 3.  Larry  Stillwagon  indicated  that  maintenance  cost  savings  used  in  life  cycle  cost 
analyses  should  be  taken  from  ASHRAE  standards. 


Alan  Niemeyer  ^ 

Project  Manager 

Copies  To:  Tony  Battaglia 
Keitiijevons 
Bob  Miller 
Larry  Stillwagon 
EMC  file 

If  any  portion  of  this  confirmation  notice  is  incorrect,  please  notify  us  immediately.  If 
correspondence  is  not  received  to  the  contrary  within  14  days,  it  will  be  assumed  that  the 
decisions  and  conclusions,  and  status  outlined  in  this  confirmation  notice  is  correct. 
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CONFIRMATION  NOTICE 


Confirmation  No.  3  EMC  #1406-005 

DATE:  November  22, 1994 

PROJECT:  Feasibility  Study  for  HVAC  Upgrade 

Fort  Riley,  Kansas 

CONTRACT  No.:  D  AC  A  01-93-D-0033 

NOTES  AlanNiemeyer 

PREPARED  BY:  EMC  Engineers,  Inc 

DATE  OF 

CONFERENCE:  14  November  1994 

PLACE  OF 

CONFERENCE:  Ft.  Riley,  Kansas 

SUBJECT:  Exit  Interview 

ATTENDEES:  Larry  Stillwagon  PW  Energy  913-239-2371 

Alan  Niemeyer  EMC  Engineers,  Inc  303-988-2951 

The  following  is  a  summary  of  the  items  discussed,  the  comments  and  decisions  made 
during  the  interview. 

1.  General  field  survey  observations  for  HVAC  upgrade  repair  were  presented  by  Alan 
Niemeyer.  Some  air  handling  units  were  observed  to  have  the  following  components 
in  disrepair 

•  Damper  actuators  -  missing  or  linkages  disconnected 

•  Fan  Motors  -  noisy  bearings 

•  Fans  -  noisy  bearings 

•  Control  valves  -  actuators  dismantled  or  leak;  valve  bodies  extremely  rusty. 
Some  pumps  were  observed  to  have  the  following  components  in  disrepair: 

•  Motors  -  noisy  bearings 

•  Pump  seals  -  leaky 

Chillers  and  boilers  were  generally  observed  to  be  in  fair  condition. 
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2.  General  field  survey  observations  for  HVAC  upgrade  replacement  were  presented  by 
Alan  Niemeyer.  Some  air  handling  units  were  observed  to  be  damaged  with  holes  cut 
into  the  fan  and  duct  casings,  and  rust/ corrosion  penetrating  through  fan  and  duct 
casing.  Some  pumps  were  observed  to  be  rusted  and  corroded.  Some  boilers  were 
observed  to  leaking  from  their  interior,  vdth  rust  and  corrosion  causing  damage.  The 
chillers  were  observed  to  be  in  fair  condition,  Jilthough  some  building  managers 
interviewed  said  they  had  problems  with  their  chillers  shutting  off  during  peak  cooling 
load  time  periods.  Age  of  the  HVAC  equipment  was  noted,  to  evaluate  the  remaining 
service  life  for  equipment 


3. 


Alan  Niemeyer  indicated  that  building  8069  (swimming  pool  and  gymnasium)  had  fair 
to  good  HVAC  equipment  and  questioned  why  it  was  included  on  the  HVAC  upgrade 
list  Lany  Stillwagon  said  this  building  has  ventilation  and  humidity  problems,  and 
the  HVAC  systems  should  be  evaluated  for  improving  ventilation  and  redudng  the 
humidity  levels.  Building  6940,  also  a  swimming  pool,  should  be  evaluated  for  similar 
prd>lems. 


4.  Alan  Niemeyer  requested  a  HVAC  equipment  listing  from  a  computer  data  base  at  Ft 
Riley,  containing  name  plate  data  for  the  equipment  Larry  Stillwagon  said  he  would 
look  into  making  the  information  available. 


5.  Alan  Niemeyer  requested  a  copy  of  the  data  transmission  media  (communication  lines, 
telephone  lines)  drawings  for  the  Main  Post,  Custer  Hill,  and  Marshall  Field  areas.  The 
drawings  are  not  available  in  mylar  or  velum,  so  that  blue  print  copies  can  be  made. 
Larry  Stillwagon  said  he  would  contact  theDOIM  office  to  make  arrangements  for  the 
drawings  to  be  copied. 


Alan  Niemeyer 
Project  Manager 


Copies  To:  Tony  Battaglia 
Keith  Jevons 
Bob  Miller 
Larry  Stillwagon 
EMC  file 


If  any  portion  of  this  confirmation  notice  is  incorrect,  please  notify  us  immediately.  If 
correspondence  is  not  received  to  the  contrary  within  14  days,  it  will  be  assumed  that  the 
decisions  eind  conclusions,  and  status  outlined  in  this  confirmation  notice  is  correct 
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DATE  OF 

MEETING:  27  April  1995 


PLACE  OF 

MEETING:  Fort  Riley,  Kansas 


SUBJECT:  Interim  Submittal  Presentation  and  Review  Conference 

ATTENDEES: 


David  E.  Werner 
Robert  S.  Woodruff 
Keith  R.  Jevons 
Larry  StiUwagon 
Jack  Olson 
Jayce  Krause 
Dennis  Jones 
Alan  Niemeyer 


Kansas  City  District  Corps  of  Engineers 
Mobile  District  Corps  of  Engineers 
Public  Works  Design,  Fort  Riley 
Public  Works  Energy,  Fort  Riley 
Public  Works  HVAC,  Fort  Riley 
Public  Works  HVAC,  Fort  Riley 
EMC  Engineers,  Inc. 

EMC  Engineers,  Inc. 


(816)  426-2094 
(334)  694-4074 
(913)  239-2044 
(913)  239-2371 
(913)  239-6315 
(913)  239-6315 
(303)  988-2951 
(303)  988-2951 


The  presentation  of  the  Interim  Submittal  for  the  Feasibility  Study  for  HVAC  Upgrade  was 
given  by  Alan  Niemeyer  and  Dennis  Jones  of  EMC  Engineers.  The  presentation  included 
highlights  from  Sections  1  through  6,  and  a  review  of  a  typical  proposed  HVAC  system 
replacement  and  typical  HVAC  system  components  for  repair. 

The  Interim  Submittal  review  comments  were  handed  out  to  the  meeting  attendees. 

Review  comments  were  received  for  the  Interim  Submittal  from  the  following 
organizations: 
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•  Fort  Riley  Public  Works  Energy  Branch 

•  HQ  FORSCOM,  Fort  McPherson,  GA 

•  USAED,  Mobile,  AL 

The  review  comments  were  discussed  and  resolved  during  the  course  of  the  meeting.  The 

responses  to  the  review  comments  are  as  follows: 

Comments  from  Larry  Stillwagon,  Fort  Riley  Public  Works  Energy  Branch: 

1.  Comment  #1.  Annotation:  CONCUR.  Building  7612  currently  has  a  dual 
temperature  (DT)  piping  system.  Heating  and  cooling  coils,  along  with  hot 
water  and  chilled  water  piping  systems  will  be  included  in  the  proposed  HVAC 
system  description  and  cost  estimate,  instead  of  the  DT  piping  system. 

2.  Comment  #2.  Annotation:  CONCUR.  Return  air  ductwork  should  be  installed  for 
the  proposed  VAV  system  in  Building  7612,  instead  of  a  return  air  plenum.  The 
main  reason  for  not  using  a  return  air  plenum  is  that  existing  electrical  wiring  and 
cable  located  within  the  proposed  return  air  plenum  is  probably  not  rated  for  use 
inside  an  air  plenum.  (NFPA  90A  2-3.10.1  Plenums.) 

3.  Comment  #3.  Annotation:  INFO.  The  VAV  terminal  units  used  in  the  cost  estimate 
are  constructed  to  meet  proper  sound  level  requirements  in  HVAC  design  (around 
50  decibels).  ASHRAE  lists  office  air  diffusers  at  sound  levels  around  50  decibels. 

4.  Comment  #4.  Annotation:  CONCUR.  The  cost  estimate  will  be  changed  to  reflect 
1/2  hour  labor  for  demolition  of  each  fan  coil  unit  and  10  minutes  labor  for  each  3- 
speed  fan  switch. 

5.  Comment  #5.  Annotation:  CONCUR.  1  looked  through  our  Scope  of  Work  and 
could  not  find  that  asbestos  removal  was  to  be  included  in  this  study.  The  presence 
of  suspect  asbestos  on  the  existing  HVAC  systems  was  noted  as  part  of  the 
Feasibility  Study  for  Installation  of  UMCS. 

The  cost  for  asbestos  removal  will  be  added  to  the  construction  costs  for  the 
proposed  HVAC  system  replacements  that  qualify  for  EClP  funding.  Information 
from  the  UMCS  Study  field  survey  and  Asbestos  Assessment  Study  by  Hall 
Kimbrell  Environmental  Services  will  be  used  to  develop  costs  for  asbestos  removal. 

6.  Comment  #6.  Annotation:  CONCUR.  Page  numbers  for  the  appendix  sections  will 
be  included  in  the  Prefinal  Submittal.  The  field  survey  notes  in  Appendix  E  will  be 
subdivided  widi  building  group  tabs,  similar  to  Section  4  and  Appendix  D.  Also, 
Tables  5-1,  5-2,  and  6-1  will  be  sorted  by  tab  number  and  building  number. 
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7.  Comment  #7.  Annotation:  INFO.  The  electrical  kW  demand  dollar  savings  were 
not  calculated  correctly  on  the  Life  Cycle  Cost  Analysis  (LCCA)  sheets.  The 
electrical  kW  demand  was  estimated  from  information  provided  by  Steve  Pientka, 
Public  Works,  Fort  RUey.  We  used  an  estimated  electrical  kW  demand  of  $4.20  per 
monthly  kW.  Because  electrical  kW  is  billed  for  using  the  highest  peak  kW  reached 
during  one  month  in  a  year,  that  electrical  demand  peak  is  billed  for  each  month 
throughout  the  year.  Our  calculations  omitted  the  total  dollars  saved  for  all  die 
months  in  the  year.  We  used  $4.20  per  monthly  kW  instead  of  $50.40  per  annual  kW 
(12  times  the  $4.20  per  kW). 

Comments  from  Linda  Eslinger,  Fort  Riley  Public  Works  Energy  Branch: 

8.  Comment  #1.  Annotation:  CONCUR.  The  electrical  energy  unit  cost  of  $12.10  / 
Mbtu  will  be  used  on  ad  LCCA  calculation  sheets.  Also,  we  will  use  computer 
software,  provided  by  Fort  Riley  Public  Works  Energy  Branch,  to  calculate  die 
electrical  demand  dollar  savings  for  any  summer  peak  electrical  demand  reductions. 

Comments  from  Naresh  K.  Kapur,  P,E.,  HQ  FORSCOM,  Fort  McPherson,  GA.: 

9.  Comment  #1  Annotation:  CONCUR.  Comment  is  appreciated.  Thank  you. 

10.  Comment  #2.  Annotation:  INFO.  The  construction  costs  were  estimated  using 
typical  contractor  markups  of  16.8%  for  overhead  and  10%  for  profit.  This  study 
assumes  that  a  private  contractor  will  be  performing  the  construction  work.  At  the 
study  level  or  concept  design  level,  a  20  percent  contingency  is  typically  used  to 
cover  unforeseen  construction  costs.  The  HVAC  systems  not  qualifying  for  ECIP 
funding,  may  qualify  for  construction  under  O&M  funding  or  another  source  of 
funding.  The  details  of  additional  funding  programs  need  to  be  discussed  with  Fort 
Riley  Public  Works  personnel,  especially  who  will  be  performing  the  construction 
work. 

11.  Comment  #3.  Annotation:  INFO.  This  would  not  be  necessary  per  discussions  with 
HVAC  Maintenance  Shop  and  Public  Works  personnel. 

12.  Comment  #4.  Annotation:  CONCUR.  Overall  energy  savings,  dollar  savings, 
investment  cost,  simple  payback,  and  SIR  will  be  provided  in  Table  ES-2  for  the 
Prefinal  Submittal. 

13.  Comment  #5.  Armotation:  INFO.  The  three  data  sources  used  for  selection  of  the  70 
buildings  are  the  information  provided  by  Public  Works  Energy  Branch, 
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Maintenance  Shops,  and  the  field  survey  from  the  UMCS  Study.  The  condition  of 
the  existing  HVAC  systems,  whether  they  were  in  good,  fair,  or  poor  condition,  was 
the  factor  used  in  the  selection. 

The  70  buddings  were  selected  from  a  list  of  216  buildings.  The  146  buildings,  not 
included  in  this  study,  could  also  be  evaluated  as  the  70  buildings  in  this  study  for 
an  additional  fee. 

14.  Comment  #6.  Annotation:  INFO.  The  existing  HVAC  systems  were  evaluated  for 
replacement  with  different  types  of  HVAC  systems  that  would  meet  the  building 
design  heating  and  cooling  loads  and  operate  more  efficiently  than  existing  HVAC 
systems.  Changes  in  building  use,  from  the  original  intended  building  use,  were 
also  included  in  the  evaluation  of  HVAC  system  capacities  for  the  proposed  HVAC 
replacement  systems. 

15.  Comment  #7.  Annotation:  INFO.  This  would  be  good  information  for  an  overall 
basewide  study,  to  compare  these  buildings  with  others.  However,  the  scope  of 
work  for  this  energy  study  evaluates  only  a  small  percentage  of  buildings  compared 
to  the  total  number  of  buildings  at  Fort  Riley.  Additional  information  would  be 
needed  to  state  or  make  a  comparison  to  other  buildings  at  Fort  Riley. 

16.  Comment  #8.  Annotation:  DISAGREE.  Table  2-1  is  intended  to  provide  general 
information  about  the  building  HVAC  systems  in  the  analysis.  Section  4.0  provides 
an  in-depth  description  and  assessment  of  the  HVAC  systems  on  an  individual 
building  basis,  including  HVAC  system  sizes.  It  was  agreed  that  the  HVAC 
equipment  types  and  sizes,  presented  in  Section  4.0,  are  adequately  represented. 

17.  Comment  #9.  Annotation:  INFO.  Visual  observations  were  performed  on  cooling 
towers  as  part  of  the  field  survey.  If  rust,  corrosion,  or  water  scale  build-up  inside 
or  on  the  cooling  tower  were  visible,  they  were  recorded  on  the  field  survey  forms. 
The  electric  motors  and  tower  fans  were  also  visually  observed. 

18.  Comment  #10.  Annotation:  INFO.  See  Item  No.  14,  Comment  #6. 

19.  Comment  #11.  Annotation:  INFO.  In  Section  4,  the  Proposed  HVAC  System 
Replacement  subsections  are  the  ECO  descriptions.  Existing  conditions  of  HVAC 
systems  are  described  in  the  HVAC  System  Existing  Conditions  subsections.  Per 
our  Scope  of  Work,  only  one  HVAC  system  replacement  will  be  evaluated  for  an 
existing  HVAC  system.  The  source  of  energy  and  non-energy  savings  are  discussed 
in  the  Method  of  Analysis  subsections  throughout  Section  4.  It  was  agreed  that  the 
format  in  Section  4.0  is  adequate  for  describing  the  existing  conditions  and  the 
proposed  HVAC  system  replacements. 
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Generally,  the  existing  ductwork  will  remain  in  place  unless  specifically  mentioned 
that  the  existing  ductwork  would  be  replaced.  When  the  construction  costs  for  the 
proposed  HVAC  systems  were  estimated,  new  controls  were  included,  as  most  of 
the  existing  controls  are  outdated  and  would  not  be  appropriate  for  the  proposed 
HVAC  systems. 

20.  Comment  #12.  Annotation:  INFO.  In  Section  4,  under  HVAC  System  Existing 
Conditions  for  each  building,  the  year  in  which  the  building  was  built  is  provided. 
Most  of  the  HVAC  systems  encoxmtered  were  installed  the  same  year  the  building 
was  built.  If  a  HVAC  system  was  renovated,  the  year  of  renovation  was  included  in 
the  write-up.  As  far  as  information  was  available  from  design  drawings  and  the 
field  survey,  sizes  and  capacities  for  HVAC  equipment  were  provided  in  Section  4, 
HVAC  System  Existing  Conditions  write-ups. 

Additional  information  on  HVAC  equipment  in  the  70  buildings  will  be  provided  by 
adding  the  field  survey  forms  from  the  Feasibility  Study  for  Installation  of  UMCS  to 
Appendix  E. 

21.  Comment  #13.  Annotation:  CONCUR.  The  wording  in  this  section  will  be  changed 
to  provide  clarity. 

22.  Comment  #14.  Annotation:  INFO.  For  Building  7404,  the  electrical  demand  savings 
were  entered  as  zero.  The  estimated  electrical  demand  dollar  savings  for  the 
proposed  HVAC  system  were  included  in  the  rate  for  electrical  energy  dollar 
savings. 

The  proposed  HVAC  system  is  the  existing  HVAC  system  that  would  be  retrofitted, 
tiierefore  nonrecurring  costs  were  not  included  in  the  LCCA.  The  maintenance  on 
the  proposed  HVAC  system  would  not  change  significantly  from  the  existing  HVAC 
system,  therefore  maintenance  savings  were  not  included  in  the  LCCA. 

Building  7404  is  currently  being  renovated,  and  will  not  be  included  in  the 
recommended  HVAC  system  replacements  for  ECIP  funding. 

23.  Comment  #15.  Annotation:  INFO.  See  Item  No.  10,  Comment  #2.  Also,  Fort  Riley 
does  not  have  in-house  or  troop  construction  capability. 

24.  Comment  #16.  Annotation:  INFO.  A  walk-through  of  selected  buildings  before  the 
meeting  could  be  arranged,  for  anyone  who  is  interested. 
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Comments  from  Robert  S.  Woodruff,  EN-DM,  Mobile  District,  AL.: 

25.  Comment#!.  Annotation;  DISAGREE.  From  observations  during  the  field  survey 
for  the  heat  pump  systems  in  Buildings  200,  500,  and  509,  the  water  treatment  for  the 
closed-circuit  cooling  towers  appears  to  be  in-place  and  working  well.  Leaks  and 
failure  of  the  pipe  fittings  in  the  condenser  water  system  appear  to  be  related  to  poor 
installation. 

26.  Comment  #2.  Annotation:  CONCUR.  The  majority  of  the  building  is  a  siogle  story 
building.  The  north  end  of  the  building  has  two  stories  which  contain  first  and 
second  floor  offices.  Write-up  will  be  changed  to  provide  clarity. 

27.  Comment  #3.  Annotation:  DISAGREE.  See  Item  No.  25,  Comment  #1. 

28.  Comment  #4.  Annotation:  INFO.  Per  the  Scope  of  Work,  the  proposed  HVAC 
replacement  systems  were  evaluated  for  energy  savings.  Repair  and  replacement  of 
poor  FTVAC  components  does  not  result  in  significant  energy  savings,  and  would 
not  qualify  for  ECIP  funding. 

29.  Comment  #5.  Annotation:  INFO.  Some  of  the  fan  motors  on  the  single  zone  air 
handlers  have  already  been  replaced  with  high  efficiency  motors.  The  policy  at  Fort 
Riley  is  to  replace  failed  standard  efficiency  motors  with  high  efficiency  motors.  The 
administration  office  areas  in  similar  Administration  and  Supply  buildings  at  Fort 
Riley  have  fan  coil  units  that  cycle  the  fans  on  and  off  for  cooling.  Also,  the 
infiltration  of  outside  air  into  the  office  areas  is  significant  due  to  several  door 
openings  per  hour  and  infiltration  through  operable  windows.  With  cycling  of  the 
fan  and  the  infiltration  through  doors  and  windows,  occupants  should  receive 
adequate  amounts  of  outside  air. 

30.  Comment  #6.  Annotation:  INFO.  The  controls  for  the  single  zone  air  handling  units 
should  be  evaluated  as  part  of  the  UMCS  Feasibility  Study. 

31.  Comment  #7.  Annotation;  CONCUR.  The  boiler  listed  in  the  table  should  read 
"Fair  condition"  instead  of  "Poor  condition". 

32.  Comment  #8.  Annotation;  CONCUR.  The  HVAC  System  Components  for  Repair 
table  should  read  1-1/2"  CW  control  valve  instead  of  a  1"  CW  control  valve. 
Correction  will  be  made  to  the  repair  cost. 

33.  Comment  #9.  Annotation:  INFO.  The  air  volume  is  regulated  by  the  VAV  terminal 
unit  controllers  which  are  connected  to  the  damper  actuators  and  the  existing  zone 
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dampers.  There  are  no  VAV  terminal  units.  Heating  is  accomplished  by  HW 
perimeter  radiation  throughout  the  building. 

34.  Comment  #10.  Annotation:  INFO.  Paragraph  4.30.3  on  page  4-71  explains  why 
Building  7053  was  not  considered  for  a  HVAC  system  replacement.  The  fan  coil 
imits  in  Building  7814  provide  both  heating  and  cooling.  The  fan  coil  units  in 
Building  7053  provide  cooling  only,  heating  is  provided  by  HW  perimeter  radiation. 
The  HW  perimeter  radiation  is  in  fair  condition  and  provides  an  excellent  way  to 
heat  the  building.  Because  the  fan  coil  units  are  cooling-only,  they  are  used  for  only 
five  months  during  the  year.  A  cooling-only  VAV  system  to  replace  the  fan  coil 
units  would  cost  over  $200,000.  The  energy  savings  that  would  accrue  from 
operation  of  the  cooling-only  VAV  system  vs  the  cooling-only  fan  coil  units  during  a 
five  montii  period  would  not  be  significant  enough  to  pay  for  the  installation  of  the 
cooling-only  VAV  system. 

35.  Comment  #11.  Annotation:  CONCUR.  The  existing  ductwork  branches  serve  both 
the  sanctuary  and  the  basement  areas.  Both  areas  will  have  different  heating  and 
cooling  loads,  therefore  VAV  terminal  units  connected  to  the  existing  ductwork 
branches  would  not  provide  proper  space  temperature  control.  Additional 
ductwork  and  VAV  terminal  units  will  be  included  in  the  construction  cost  for  the 
basement  area,  to  make  it  a  separate  zone  from  the  sanctuary. 

36.  Comment  #12.  Armotation:  INFO.  No.  The  heating  profile  of  the  kitchen  space 
heating  reflects  the  existing  condition,  and  does  not  reflect  the  proposed  heat 
recovery  units.  The  kitchen  space  heating  will  be  labeled  as  the  existing  condition. 

37.  Comment  #13.  Armotation:  INFO.  The  title  "Engineer's  Opinion  of  Probable  Cost" 
on  the  construction  cost  sheets  is  included  as  a  legal  protective  measure  and  is 
recommended  for  use  by  our  company  insurance  carrier. 

38.  Comment  #14.  Annotation:  INFO.  Maintenance  does  occur  on  the  ITVAC 
equipment  at  Fort  Riley.  Historical  information  on  the  hours  required  for 
maintenance  and  repair  were  not  available.  Typical  maintenance  and  repair 
schedules  for  HVAC  equipment  types  were  assumed. 

39.  Comment  #15.  Annotation:  INFO.  Some  of  the  field  survey  forms  represent  more 
than  one  piece  of  equipment.  For  instance,  a  building  with  several  fan  coil  units  has 
a  field  survey  form  that  describes  the  general  condition  of  all  the  fan  coils,  with 
specific  notes  for  some  of  the  fan  coils.  If  a  building  has  several  air  handlers  or 
boilers  that  are  identical  and  in  the  same  condition,  notes  on  a  field  survey  form 
would  describe  the  general  condition  of  all,  but  would  contain  individual  notes  for  a 
particular  air  handler  or  boiler  describing  a  failed  or  failing  condition. 
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For  additional  information  for  the  70  buildings  in  this  study,  the  field  survey  forms 
from  the  Feasibility  Study  for  Installation  of  UMCS  will  be  included  in  Appendix  E. 

The  project  schedule  was  discussed.  The  date  of  30  May  1995  was  agreed  upon  for  the  next 
submittal,  the  Prefinal  Submittal. 

Packaging  of  the  recommended  HVAC  system  replacements  for  federal  funding  programs 
was  discussed.  Additional  information  is  needed  to  determine  which  federal  funding 
programs  would  be  viable.  EMC  Engineers  will  provide  a  revised  list  of  recommended 
HVAC  system  replacements  to  Larry  Stillwagon.  The  recommended  HVAC  system 
replacements  will  reflect  the  changes  discussed  during  this  meeting,  as  stated  in  the  review 
comments.  This  information  will  be  provided  to  Larry  Stillwagon  by  the  8th  or  9th  of  May. 

Larry  Stillwagon  will  provide  information  concerning  the  packaging  of  the  recommended 
HVAC  system  replacements  for  federal  funding  programs  to  EMC  Engineers  by  May  15th. 


Alan  J.  Niemeyer  ^ 

Project  Engineer,  EMC  Engineers,  Inc. 


Attachments:  Written  Government  Comments 


Action  Required: 

Recommended  HVAC  system  replacements  will  be  provided  by  EMC  Engineers  to 
Larry  Stillwagon  by  the  8th  or  9th  of  May; 

Information  will  be  provided  by  Larry  Stillwagon  for  packaging  the  recommended 
HVAC  system  replacements  for  federal  funding  programs  to  EMC  Engineers  by  May 
15th. 


cc: 

David  E.  Werner 
Keith  R.  Jevons 


Robert  S.  Woodruff 
Larry  Stillwagon 


Tony  Battaglia 
Dennis  Jones 


Naresh  K.  Kapur 
File 


If  any  portion  of  this  Confirmation  Notice  is  incorrect,  please  notify  us  immediately.  If  correspondence  is  not  received  to 
the  contrary  \within  14  days,  it  will  be  assumed  that  the  decisions,  conclusions,  and  status  outlined  in  this  Confirmation 
Notice  are  correct. 
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Comments  by; 
Larry  Stillwagon 


Division: 
PW-EE _ 


Date : 

25-J1feE.JL25.§. — 


ITEM 


COMMENT 


ACTION 


BLDG  7612  VAV 


BLDG  7612  VAV 


^BLDG  7612  VAV 


BLDG  7612  VAV 


The  VAV  AHUs  should  have  heating  and  cooling 
coils.  The  current  policy  is  to  provide 
heating  and  cooling  to  the  occupants.  Having 
heating  and  cooling  available  will  allow 
heating  during  the  night  and  cooling  during 
the  day  in  the  spring  and  fall. 

Contrary  to  what  I  told  you  24  Mar  95,  there 
is  no  requirement  to  provide  a  return  duct. 
The  Corps  reviewed  the  Codes  again  and  could 
not  find  that  using  the  area  above  a  drop 
ceiling  for  the  return  was  a  violation  C sorry 
about  that). 

Please  provide  additional  information  on  the 
VAV  units.  Are  there  any  problems  with  noise 
or  control  when  using  a  damper  in  a  duct  like 
your  cost  estimate  indicates? 

Your  demolition  costs  seem  too  low.  I  don’t 
think  that  we  could  get  anyone  to  remove  the 
92  FC  units  for  S987 .  I  also  don’t  think 
that  we  will  be  able  to  get  anything  back  for 
salvage  on  the  pumps.  I  have  the  following 
comments  on  the  demolition  costs: 

FAN  COIL  DEMOLITION  -  If  I  assume  that 
it  takes  1/2  hour  to  remove  each  FCU, 
then  the  cost  would  be" 


CREW 
0-5  * 


HOURS/UNIT 

.5 


TOTAL 
S3, 122 


*  $67. 86/hour  from  your  labor  cost 

3-SPEED  FAN  SWITCH  DEMOLITION  -  Using 
your  labor  cost  for  q-5  of  $67.86 
shouldn’t  this  cost  be; 


CREW  HOURS/UNIT  TOTAL 
0-5  .2  $1,249 
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fort  RILEY  -  PUBLIC  WORKS 
ENSINEERINS  REVIEW 


TO;  EMC  ENGINEERS,  INC. 


Plans  it  Specifications  /  Design  PROJECT! JiyAC,_yEGR,!(^PE„.. 

_  Concept  Final  .X  Other  C INT  REPORT)  STUDY _ 

Designed  b/; 

Ji  A/E  Dist  DEH  SUSPENSE  DATE: _ 


Comments  by; 
Lfi.r.x..JiJLUHSjs.fi.a _ 


Division:  Date: 

..EWrlE _ _ _  _ 


COMMENT 


BLDG  7612  VAV  5  The  Corps  is  looking  at  a  design  to  convert 

7810  to  VAV  and  they  found  Asbestos  that  had 
to  be  removed  during  the  demolition  (approx. 
$70,000).  I  don’t  see  any  mention  of 
Asbestos  in  your  field  survey  notes.  The 
detailed  Scope  of  Work  states  that  you  should 
indicate  any  conditions/deficiencies,  and  I 
would  think  that  the  presences  of  Asbestos 
which  would  effect  the  price/payback  should 
be  noted . 


General 


General 


6 


1  found  it  difficult  to  find  some  things  in 
your  Report.  You  need  to  number  ail  pages, 
as  required  in  your  Scope  of  Work,  And  when 
you  have  information  on  several  different 
buildings  in  a  section,  they  should  be  in 
numerical  order  or  further  subdivided  with 
tabs  (ex.  Field  Survey  Notes  in  APPENDIX  E). 


7  We  looked  at  the  electrical  savings  in  the 
calculation  of  the  costs  and  payback 
calculations  for  the  Bldg  7612  project  and 
didn't  see  what  you  were  talking  about  when 
you  said  that  you  only  included  one  months 
usage.  Please  provide  addionai  information 
or  an  example  of  what  you  are  talking  about. 
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PW,  FORT  RILEY,  KS 
ENERGY  SECTION 


MESSAGE ! 

Alan , 

Referring  to  Section  2,3.1  Electricity  of  the  interim 
report;  based  on  previous  projects  and  experience  we  want  you  to 
use  the  Electrical  Energy  Unit  Cost  of  S12.10/Mbtu  for  all  Life 
Cycle  Cost  Analyses.  If  the  project  has  a  summer  demand  savings 
in  electricity  we  estimate  the  savings  to  be  S42.00/kW  per  year. 
This  figure  is  based  on  our  own  calculations  using  a  demand 
limiting  spreadsheet.  Any  demand  during  the  winter  peak  can  be 
ignored  for  demand  savings. 

Ue  were  recently  informed  that  we  need  a  DA  Form  1391  for 
some  projects  we  are  submitting  for  FEMP  funding  including  the 
UMCS,  Ue  will  produce  the  form  but  it  would  be  helpful  for  us  if 
you  could  send  us  information  so  we  can  break  down  the  cost  by 
line  items.  Whatever  you  used  to  get  your  estimate  would  be 
great.  It  will  be  understood  this  is  only  a  preliminary 
estimate.  Time  is  not  critical,  but  if  we  could  get  this  in  a 
week  or  so  it  would  help  us.  Thank  You. 


Linda  Eslinger 


If  you  have  any  questions,  please  call. 
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evP'^  ^  E;D-M  Ffi><#ai6-426j3690  fORSCOM  ENGINEERS- 

SENT  BY  •  *'  “  ■  ■  1 


PG  1  of  ^ 

opvtTO  COMMENTS  FOR  TwroPIM  SUBMITTAL  ±  _ _ 

STi.nv  gnp  HVAC  llPCTUnK,  FoSt  .^g 


Bie-Ka/sW-’  '■^'  - 


DATED 


04  APR  95 


REVIEWER:  NARESH  K. KAPUR,  P.E* 

IE.:  «.,.6.-5327,  PAX  -7751 

BLDG.  200, 

FORT  MCPHERSON,  GA  30330-6000 


EMC  EXPERIENCE  SHOWS- 
NOT  QUALIFYING  FOR  ECIP 


1.  THE  INTERIM  REPORT  IS  WELL  ORGANIZED. 

CONGRATULATIONS .  ^ 

CO- 

0N^fll-3^?s“vERi®0SEFUL  TOR  tNSTALIATION  TO  FIX 

the  pmblem  areas,  if  possible,  ™J°eoti??ed 

r^SlETs“^°P0°Es!f”FR0Vl^OvlRS$iGURE^^^^^^ 

SAVIn“  ImBTU/YR)  ,  EHERGY  DOLLAR  SAVING  (:;/YR),  TOTAL  INVESTMENT 

‘’'I!a4om?E®THE  FACTOIS  USED  IN  SELECTION  OF 
5.  PARA  2.2  PG  2-1.  ELABUKAie.  inc  miTT'nTMaS? 

70  BUILDINGS  OUT  OF  216  BUILDINGS.  W^T  - 

WHAT  WOULD  BE  A  REASONABLE  WAY 


EQUIPMENT  IN  OTHER  156  BUILDINGS  IF  NEEDE)? 

^  ...  T^r>T  /NT.T  nils  DT  T?  *5—1-  XS  TiE 


Mo  UOiiL/  AW  w 

ABOUT  OTHER  BUILDINGS? 
S  ECOs  FOR  HVAC 


liB  ENERGY  EFFICIENT 
OPTIMUM  CAPACITY  RATHER 
3S . 

\ll  the  selected 

INSTALLATION  AREA.  THIS 


6  PG  2-3.  P^  BELOW  TABLE  2-1.  IS 
equipment  to  REPLACE  THE  EXISTING  ONE  OF 
THAN  SAME  SIZE  AS  EXISTING  ONE?  PL  DISCUj 
7.  TABLE  2-1.  WHAT  IS  THE  TOTAL  AREA  OF 
BUILDINGS?  WHAT  IS  THIS  AS  A  %  OF  TOTAL 
CAN  BE  GOOD  INFO  FOR  EXECUTIVE  SUMMARY. 

8  IF  POSSIBLE  ,  PL  MODIFY  TABLE  2-1  TO 

mil  KMD  oI  linolStoUAtlON  WRS  DONE  FOR  THE 
?i0L!N™ls7  "S™  ThIsE  loOR  THINGS  DO  NOT  GET  MUCH 

?J^"?Si\T'''pS‘’l-7®“M”°EQS»MEN'.  ....... _  „ 

oSeR-^ING  and  THEN  KCK  OF  THE  ENERGY  EFFICIENT  EQUIPMENT  TO 

MPLACE  IT.  section  4,  FOR  EACH  BUILDING,  ESTABLISH  A  BRIEF 

IcO  DESCRI^IOn!*^  IT^SHOULD  state  CURRENT  CONDITION,  FUTUl 
condition  after  CONSIDERING  VMOUS  OF 


ACHIEVING  THE  CHANGE. 

AS  non-energy  savings,  refer  to  sketched 


existing  and  REPLACEJ4ENT  EQUIP^^ENT  .WOULD 
IF  THE  Listing  duct  work  (If  applicable 

COMPATIBLE  WITH  REPU^CEMENT  EQUIPMENT, 

REP^LkG  these  items  also  TO  ACHIEVE  A 
EFFICIENCY. 


INCLUDE  SIZE  OF 


ENERGY  SAVINGS  AS  VIELL 
/PHOTOS,  CATALOG  CUT 


|be  appropriate,  mention 
AND  CONTROLS  BE 
ijp  NOT,  CONSIDER 
[ETTER  OVERALL 
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SENT  BY: 


APR  06  '95  13:37  USCE  ED-M  FRX#816-426-3690  FORSCOM  ENGINEERS-’ 


UJIVIB^ER:  WARESH  K.K^UR/ 

Slsn^.^AF^K^^UR  .el:  404-E6,-53.. ,  E^  -..BL 
BLDG  200, 

fort  MCPBERSOM,  GA  30330-0000 _ IIZZ^IT" 

rorvSi;FBrxSfRst^-pR^?"^EArE/iii^^^^^^^^ 

GRITS  AS  EAR  AS  POSSIBLE.  fA  TO  flOW  THE  EXISTING  BVAC 

lYS^jf/lS^EPFICIENT'  QUAMTIPE  ?^”CIEtlOX  IB  SOPPORT  THIS  AMD 

fBE3R|T|iM  ™ 

building.  222.  COST  ESTIMATES  HAVE  THE 

15.  appendix  D  -  tab  1  FOR  BLDG  222  CONTlNGENCy-20%  FOR 

following  add  OKS;  moE  total  cost  including  these 

A  total  of  54.17%  (CUMULATIVE).  THE  TOTAL 

addons  appears  as  added.  the  FINAL  COST  IN  IG 

SIOB(5.54)  AND  DESIGN  COST  (6%)^  ADDED. 

OF  THE  LCCA  SUMMARY  IS  XX'f*  ^  jj,2g_  pj,  DISCUSS 

REASONABLE?  THIS  APPLIES  TO  0|»®  o®.pgcOMHENDED  ECOs 

5?il"5Si"LiE^**Pof  XMHOU^f  OR  S  “cCB^tIuCTION  ACCOMPLISm^ENT 
1^^""«?™tT“hAU  SOME^SEL^TED  BUILDINGS^BEFORE  THE 
HTG.  EMC  IS  AEQUB®’'!®  ®?Sd/SS  IepLcEI^NT  IS  RECOMMENDED. 
lISS  flVE^Ss^A  Sr  fER^“cSAl  TO  NHAX  IS  BEING 
discussed  at  the  meeting. 


reileyi.doc 


t-if  brand  lax  transmittal  memo  7671  >_ 


.  i 

, - - 

FOfM  ''3  ^  ^ _  .r  ^  t  •  «••  1  Jr_ 

f  A  x_j 

WiC3xOsi-‘-‘?rt«-p 

-fe"!®' -1— i!,:7^-r.E=s®T6-«- 
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MOBILE  DIST.  OFFICE  PROJECT  REVIEW  COMMENTS 


TO;  Army  Corps  of  Engineers  FROM:  (Sect 
Kansas  City  District  I  (Revi 


PROJECT?  Feasibility  Study  for  HVAC  Upgrade 
LOCATION:  FT.  Riley,  Kansas 


Type  of  Action;  Interim  Report 


5  APR  95 


PAGE  1  of  2 


PROM:  (Section)  r  EN-DM- 

(Reviewer);  Robert  S.  Woodruff 


Year;  Line  Ztes 
No« ; 


itea 

No. 

Drawing  No. 
Or  Par.  No. 

1. 

Para  4.1.4 
Page  4-3 

m  • 

Bldg,  222 
Report 

P.  4-4 

3. 

Bldg.  500 
Report 

P.  4-11 

4  . 

Bldg.  5000 1 
Report 

P.  4-17 

5. 

Bldg.  7602 

Report 

P.  4-  ,30 

Sldg.  7608 
Report 
F.  4-  32 


COMMENTS 


Baaed  on  the  problems  presented  in  the  report  a 
comprehensive  water  treatment  orogram  should  be 
recommended . 

_  This  paragraph  states  that  building  222  is  a 
Single  story  building  v;ich  first  and  second  floor 
offices  ? 

Many  of  the  problems  associated  with  this  heat 
pump  system  could  be  eliminated  with  a  good  water 
Creacmant  prograTD. 

The  designer  should  consider  the  economics  of 
replacing  only  the  components  in  bad  condition. 

line  of  the  top  paragraph  states  that 
single  zene-  air  handlers  win  be  replaced  with  more 
energy  e.uficient  single  2one  air  handlers.  Would 
at  oe  more  economical  just  to  replace  the  existing 

:  1 «^f^icient  motors  7  The  new 
control  sequence  for  the  building  calls  for  cycling 

adequate  amount  of 

fresh  air  be  supplied  to  the  building  occupants  ? 

It  cycling  the  new  units  is  viable  couldn't  the 
existing  units  be  cycled  7 

existing  units  be  cycled  for  a  low  cost 
energy  savings  ? 


Reolrr^^^®  boiler  (BLR-i)  in  poor 
-eporc  condition  wJiereas  paragraph  4.16.2  states  that 
r.  4-JO  the  boiler  is  in  fair  condition. 


Bldg.  402 
Report 
P.  4-44 

Bldg.  7404 
Report 
P.  4-SO  i 


Bldg.  7814 
Bldg.  7053 
P.  4-6S  &  I 
P.  4-71 


1  wf..  Center  of  the  page  shows  AHU-3 

ch?  control  valve  whereas  the  table  at  the 

sno-rs  this  same  unit  with  a  i"  control  valve. 

The  proposed  system  presented  in  paragraph  4.23  3 

volume  is  regulated 

dampers  at  the  converted  multizone  air’ 
unit  why  .hove  VAV  boxes  also  regulate  the 

handling 

unit  IS  blanked-off  how  is  heating  accomplished  ? 

Ti-ev'^w^’^P  appear  to  be  very  similar. 

They  both  sie  aoout  the  sane  age  with  similar 

systems.  Building  7814  is  recomm.ended 
tor  IIVAC  replacement  while  building  7053  ie  not 
This  doesn't  make  sense. 


Review 

Action 
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TO:  j^rtny  Corps  of  Engineers  FROM:  (Section):  EN-DM' 

jKansas  City  Diecrict  I  (Reviewer):  .Robert  S.  Woodruff 
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PROJjBCTj  Feasibility  Study  for  HVAC  Upgrade 
LOCATION:  FT.  Riley,  Kansas 


Type  of  Action:  Interim  Report 


Line  Item 
No. : 


Item  Drawing  No. 
No.  Ox  Par.  No. 


Review 

Action 


The  toning  recommenced  in  the  first  paragraph  on 
page  4 -83  doesn't  sound  logical.  How  can  a  basement 
and  ground  level  area  be  served  by  the  same  V.AV  box? 


A  large  amount  of  the  energy  used,  as  illustrated 
in  Che  chart  at  the  cop  of  page  4-100,  is  used  for 
kitchen  space  heating.  Does  this  profile  take  into 
account  the  recommended  heat  recovery  make  up  air 
units? 

The  cost  sheets  are  labeled  as  "Opinion."  These 
estimates  are  surely  more  chan  opinions. 

The  Maintenance  Costs  Assumptions  for  the  Air 
Handling  Units  appear  to  be  high-.  At  most  army 
installatio.ns  they  don'  c  even  look  at  an  air 
handler  unless  it  totally  fails. 

Why  do  the  building  studies  in  volume  1  contain 
more  data  about  the  items  of  ecjuipmenc  in  each 
building  chan  is  shown  in  the  field  survey  data  ? 
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PU,  FORT  RILEY,  KS 
ENERGY  SECTION 

FACSIMILE  TRANSMISSION  COVER  SHEET 
TO :  NAME :  Alan  Niemeyer 

LOC AT I ON :  EMC  Engineers.  Inc. 

FAX  NO :  303-985-2527 

DATE:  12  nay, -25. 

NUMBER  OF  PAGES  (INCLUDING  COVER  PAGE):  1 

FROM :  NAME :  Linda  Eslinqer 

PHONE  NO:  913-239-2371 

FAX  NO:  913-239-6678 

CONFIRMATION  NO:  913-239-2371 


MESSAGE: 
Alan , 


Here  is  the  list  of  how  Larry  would  like  the  HVAC  projects 
grouped: 

Group  1:  7666,  7670,  602  (Dental  Clinics) 

Group  2:  7245,  7606,  7654  (Dining  Facilities) 

Group  all  three  projects  for  all  three  buildings  together. 


Group  3:  6940,  8069  (2  Pools) 

Group  4:  7485  (Bowling  Alley),  6620  (Activities  Center  -  both 

projects) 

Group  5:  7178  (Motor  pool),  7806  (Bn  Admin),  7086  (Chapel), 

5000  (Fire  Stn) 


For  the  purposes  of  the  EMCS  Study,  assume  the  projects  for 
Groups  2  &  3  will  be  done  by  the  time  the  EMCS  is  installed. 

The  rest  of  the  projects  can  be  finalized  individually. 


Linda  Eslinger 
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BUILDINGS  WITH  SPECIAL  CONSIDERATIONS 
FOR  HVAC  REPAIR  STUDY 


Oct  5,  1994 


NOTE  1: 

223, 
NOTE  2: 

621, 
NOTE  3: 

7656 
NOTE  4: 

8023 
NOTE  5: 

6914 
NOTE  6: 

7656 
NOTE  7: 


722, 
NOTE  8: 


UNDER  RENOVATION/DESIGN  -  ELIMINATE  FROM  LIST 
404,  610,  7844,  7848,  620  (BARRACKS)  &  403  (ADMIN) 

FY  95  OMA  DESIGN  LIST  -  ELIMINATE  FROM  LIST 
409  (BARRACKS) 

CERL  PROJECT  -  LEAVE  ON  LIST 
(TRAINING) 

1  OCT  94  -  CONVERT  3  CO  ADMIN  TO  1  BN  HQTR/  HVAC 
CHANGES  TO  SUPPLY  AREA  -  ELIMINATE  FROM  LIST 

(ADMIN) 

AAFES  BUILDING  -  LEAVE  ON  LIST 
(MAIN  EXCHANGE) 

SINGLE  LOOP  DIGITAL  CONTROLLERS  INSTALLED  -  ELIMINATE 
7604  ONLY 

,  7604  (TRAINING)  6.  7108,  7109  (ADMIN) 

IF  VERY  TIGHT  HUMIDITY  &  TEMPERATURE  CONSTRAINTS  ARE 
NOT  MAINTAINED  IN  THESE  BUILDINGS,  THE  CONTRACTOR  WILL 
SHUT  THE  COMPUTER  EQUIPMENT  DOWN  AND  THE  GOVERNMENT  IS 
CHARGED  FOR  ALL  DOWN  TIME  -  LOOK  AT  HVAC  CLOSELY 

724  (BOTH  FLIGHT  SIMULATORS) 

EMCS  PREPED  BUILDINGS  -  FYI 


LIST  ENCLOSED 


BUILDINGS  TO  INCLUDE  IN  HVAC  EVALUATION 


Oct  17,  1994 


One  of 

8021 

ADMIN  &  SUPPORT  BLDG 

These 

8023 

8057 

8059 

7243 

ADMIN  &  SUPPORT  BLDG 

7602 

ADMIN  &  SUPPORT  BLDG 

500 

POST  HQ  BLDG 

200 

ADMIN  GEN  PURPOSE 

509 

ADMIN  GEN  PURPOSE 

One  of 

7404 

ENL  BARRACKS  W/0  DIN 

These 

7424 

One  of 

7814 

ENL  BARRACKS  W/0  DIN 

These 

7810 

One  of 

8002 

ENL  BARRACKS  W/0  DIN 

These 

8006 

8012 

8038 

8042 

One  of 

8008 

ENL  BARRACKS  W/O  DIN 

These 

8014 

8040 

8048 

8050 

8054 

One  of 

7612 

ENL  BARRACKS  W/AS 

These 

7614 

402 

ENL  BARRACKS  W/AS 

One  or 

409 

ENL  BARRACKS  W/AS 

All  of 

410 

These 

411 

227 

ENL  BARRACKS  W/AS 

540 

OFF  QTRS  MIL 

7806 

BN  HQ  BLDG 

3  ST.  MARY’S  CHAPEL 


7245  ENL  PERS  DIN 


BUILWNGS  TO  INCLUDE  IN  HVAC  EVALUATION 


Oct  17,  1994 


One  of 
These 


7606  ENL  PtRS  DIN 

7654 

741  MNT  HANGAR  COMB 

727  MNT  HANGAR  COMB 

7920  VEH  MNT  SHOP  ORG 

202  KING  FIELD  HOUSE  -  GYM 

6914  MAIN  POST  EXCHANGE 

8069  INDOOR  POOL  -  LONG  GYM 

6940  INDOOR  POOL  -  EYSTER 

6620  CUSTER  HILL  ACTIVITIES  CENTER 


POC:  LINDA  ESL I NGER  (913)239-2371/6841 
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Fort  Riley/  Kansas 


25 


April  1994  ' 


UTILJTY  COSTROL  SYSUH  PROJECT  AOOITIORAl  BUILOIKGS  COHOIIIONS  OF  CONTROLS  AND  HVAC  SYSTEMS 
.  '  AIR 


1 

BICG  OESIGKATICN 

GROSS 

CONTROLS 

CHllUR 

steam  SOIIERS  Hot  Rater 

HAKOIERS 

FAN  COILS 

3  POST  CHAPEL 

882S 

SF 

FAIR 

POOR 

POOR 

FAIR 

2 

6  POST  CHAPEL 

8828 

SF 

FAIR 

POOR 

POOR 

3 

27  OFF  OTR  KIL 

38148 

SF 

GOOD 

UNDER  CCMSTRUCTIOH 

4 

23  RED  CROSS  BIOG  NOT  GOVERKM  Sf 

FAIR 

VINDON  A/C 

s 

184  LAUNDRY  BOILER  PLANT 

1953 

SF 

FAIR 

E 

200  AOHIX  GER  PURP 

80830 

SF 

FAIR  TO  GOOD 

GOOD 

GOOD 

7 

202  PKYS  FIT  CENTER 

51307 

SF 

FAIR 

(IHDON  A/Ca 

GOOD 

f 

203  CAVALRY  HUSEUH 

5800 

SF 

RENOVATION 

FAIR 

GOOD 

GOCD 

0 

205  CAVALRY  HUSEUH 

18436 

SF 

REMOYATIOti 

FAIR 

SUPPLIED  BY  203 

1C 

208  THEATER  V/0  DRESS  RH 

10754 

SF 

POOR 

POCR 

POOR 

If 

207  CAVALRY  RUSCUH 

3278 

SF 

RENOVATIOH 

FAIR 

GOOD 

GOOD 

12 

210  RIL  PERS  6LDG 

58448 

SF 

POOR 

COOD 

GOOD 

GOOD 

13 

211  AOHINISTRATIVE 

41082 

SF 

FAIR 

GOOD 

u 

214  ERL  CA  R/AS 

35821 

SF 

FAIR 

FAIR 

FAIR 

1$ 

222  ACniR  GER  PURP 

18354 

SF 

FAIR 

GOOD 

GOOD 

FAIR 

IE 

223  EKL  eUS  </OAS 

47734 

SF 

POOR 

POOR 

FAIR 

1? 

227  ERL  BKS  I/AS 

32383 

SF 

POOR 

GOOD 

FAIR 

1$ 

253  DRUG  AEUSE  CENTER 

III22 

SF 

FAIR 

FAIR 

60IIER  6EING  REPLACED 

13 

301  FIR  AORIR  SLOG 

32947 

SF 

POOR 

GOOD 

GOOD 

GCCG 

28 

302  FIR  AOniR  BLOG 

18138 

SF 

POOR 

GOOD 

FAIR 

21 

313  CIV  PERS  BLDG 

8222 

SF 

FAIR 

FAIR 

FA  Furnace  (FAIR) 

22 

313  GER  IKST  BLDG 

9830 

SF 

POOR 

GOOD 

GOOD 

GOOD 

23 

330  OEH  A9HIR 

14373 

SF 

FAIR 

FAIR 

FORCED  AIR  FURilACE 

2d 

3S4  ERCS  KGTRS. 

744 

SF 

FAIR 

FORCED  AiR  FURRACE 

2S 

402  ERL  BAS  V/AS 

33718 

SF 

POOR 

POOR 

GOOD 

FAIR 

2E 

403  ADHIR  GEN  (DESIGN  PR 

I8I5I 

SF 

COOD 

%\mf  A/c 

GOCD 

1^7 

404  ERL  BAS  l/OAS 

35718 

SF 

POOR 

POOR 

GOOD 

FAIR 

^8 

405  ADHIR  GER  PURP 

10778 

SF 

POOR 

GOOD 

FAIR 

GOOD 

2$ 

40G  CIO  BLOG. 

10390 

SF 

FAIR 

GOOD 

GOOD 

GOOD 

39 

403  ERL  BAS  V/AS 

32883 

SF 

POOR 

POOR 

6000 

FAIR 

31 

410  ERL  BAS  R/AS 

32883 

SF 

POOR 

POOR 

GOOD 

FAIR 

32 

411  ERL  BAS  R/AS 

32883 

SF 

POOR 

POOR 

FAIR 

FAIR 

33 

445  OFF  OPEN  DINING 

35068 

SF 

FAIR 

GOOD 

GOCD 

GOOD 

3( 

500  POST  NO  BLDG 

85453 

SF 

FAIR  TO  GOOD 

GOOD 

COCO 

GOOD 

35 

503  ADHIR  GER  PURPOSE 

10108 

SF 

GOOD 

« 

512  SEN  ERL  QTRS 

13813 

SF 

POOR 

GOOD 

GOOD 

GOOD 

31 

540  OFF  CTRS  RIL 

14528 

SF 

GOOD 

GOOD 

GOOD 

GOOD 

33 

541  OFF  QTRS  RIL 

18083 

SF 

GOOD 

6000 

GOOD 

6000 

33 

542  OFF  QTRS  RIL 

14528 

SF 

GOOD 

GOOD 

GOOD 

6000 

<0 

602  DENTAL  CLINIC 

1ISS7 

SF 

FAIR 

GOOD 

GOOD  . 

GOOD 

41 

810  EKL  BAS  V/AS 

29004 

SF 

FAIR  TO  GOOD 

liNDOK  A/C$ 

BOILER  PLAHT 

<2 

815  lACH  EKERGY  PLANT 

10858 

Sr 

FAIR 

43 

620  OFF  QTRS  RIL 

12640 

SF 

FAIR  TO  GOOD 

mm  A/cs 

BOILER  PLAKT 

« 

821  OFF  QTRS  TRAKS 

10723 

SF 

FAIR  TO  GOOD 

11  NOOK  A/Cs 

BOILER  PLAKT 

45 

850  COLD  STORAGE  FACILIT 

22331 

SF 

FAIR 

FURKACE  GOOD 

45 

852  COLD  STORAGE  FACILIT 

8167 

SF 

FAIR 

RADIAKT  HEATER  GOOD 

47 

TIG  TACTICAL  EQUIP  SHOP 

2173 

SF 

FAIR 

GOOD 

GOOD 

<8 

720  AF  OPS  SLOG 

3705 

SF 

FAIR 

FORCED  AIR  FURKACES  GOCD 

19 

722  FLIGHT  SIMULATOR 

TOGO 

SF 

POOR 

GOOD 

6000 

50 

723  RHT  HANGAR  COKE 

2164C 

SF 

FAIR 

FAIR 

POOR 

51 

724  FLT  SIH  BLOG 

13188 

SF 

GOOD 

FAIR 

FAIR 

"?  -  A/C  i  Stesa  providjd  by  8013  Boiler  Phnt 


T  A/C  supplied  by  Chiller  Plant  T210 
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Ocs  AOCniOHAL  BUIIOIHGS  COKOITION  OF  COKTROLS  AKO  HVAC  SYSTEMS 


-L 

8106  DESIGKATION 

CROSS  UK 

CONTROLS 

CHILLER 

SLeara-BOILERS-Hot  Ntr  AIR  HANDLERS 

FAN  COILS 

S2 

727  BUT  HAH6ER  COBS 

3BI72  SF 

GOOD 

A/Ci 

;  FAIR 

53 

74  3  BA  INI  HANGAR  COKB 

38898  SF 

FAIR 

GOOD 

POOR 

54 

751  AC  PIS  A  TOE  ST 

9834  SF 

FAIR 

GOOD 

55 

750  BN  HOTR  BLDG 

7354  SF 

FAIR 

BOILER  BEING  REPLACED 

55 

802  SK  ADMIN  i  CIRM 

12525  SF 

GOOD 

SUPPLIED  BY 

BOG 

GOOD 

5? 

804  RGT  H9  BLOG 

10241  SF 

GOOD 

SUPPLIED  BY 

BOG 

GOOD 

51 

805  COMB  AC-HT6  PLANT 

1000  SF 

GOOD 

GOOD 

GOOD 

c« 

8CS  SH  AOMIN  8  CLRM 

12525  SF 

GOOD 

SUPPLIED  BY 

BOG 

6000 

(0 

816  ADM  1  SUP  61DG 

I5I52  SF 

GOOD 

GOOD 

GOOD 

GOOD 

GOOD 

(1 

812  ACM  8  SUP  BIGG 

23553  SF 

GOOD 

GOOD 

GOOD 

GOOD 

GOOD 

$2 

814  BEOICAL  FACILITY 

NOT  LISTED  SF 

m  , 

m 

NEK 

(3 

BIT  BKT  HANGAR  AVUM 

4005I  SF 

FAIR  ‘ 

GOOD 

(4 

826  VEH  HNT  SH  ORG 

20554  SF 

GOOD 

GOOD 

GOOD 

GOOD 

GOOD 

£5 

826  TACTICAL  EQUIP  SHOP 

20554  SF 

FAIR 

FAIR 

GOOD 

S£ 

833  AIRCRAFT  HANGER 

52080  SF 

FAIR 

GOOD 

GOOD 

GOOD 

C? 

835  KAF  OPERATIONS  BLDG. 

13470  SF 

FAIR 

SUPPLIED  FROM  833 

GOOD 

£3 

846  VEH  BNT  SH  ORG 

3152  SF 

GOOD 

GOOD 

GOOD 

GOOD 

GOOD 

{} 

853  HKT  HANGAR  AVUM 

<8112  SF 

FAIR 

GOOD 

T8 

1476  AR  VEH  KRT  SHOP 

21557  SF 

<  FAIR 

GOOD 

CPPO 

6000 

71 

1958  SAIV  8  SUSP  PROP 

<2486  SF 

GOOD 

FORCED  AIR  FURNACES  GOOD 

72 

1980  PHYS  FITNESS  CENTER 

24358  SF 

FAIR  TO  GOOD 

GOOD 

GOOD 

73 

4810  DENTAL  CLINIC 

15587  SF 

FAIR 

GOOD 

GOOD 

74 

$888  FIRE  STATION 

8400  SF 

FAIR 

POOR 

POOR 

FAIR 

75 

5382  POST  OFFICE 

12240  SF 

FAIR 

GOOD 

GOOD 

GOOD 

7£ 

5309  GUEST  HOUSE 

23784  SF 

FAIR 

GOOD 

GOOD 

GOOD 

77 

5315  MORRIS  HILL  CHAPEL 

13748  SF 

FAIR 

GOOD 

FAIR 

FAIR 

7i 

5800  YOUTH  CENTER 

NO  LISTING  SF 

GOOD 

GOOD 

GOOD 

GOOD 

7S 

£520  COKMUN  ACT  CTR 

31740  SF 

FAIR 

FAIR 

GOOD 

POOR 

(0 

(318  EXC  $P  ST  FAC 

2525  SF 

POOR 

GOOD 

FORCED  AIR  FURNACES  GOOD 

S3 

£314  EXC  MAIN  RETL 

53830  SF 

FAIR 

POOR 

FAIR 

FAIR 

22 

£918  SKILL  DEV  CEN 

11507  SF 

GOOD 

GOOD 

$3 

£946  INDOOR  SIIHHING  POOL 

23347  SF 

POOR 

GOOD 

FAIR 

S4 

7084  ENL  BKS  N/OAS 

33575  SF 

FAIR 

GOOD  * 

FAIR 

POOR 

S$ 

7807  ENL  BKS  I/DAS 

39575  SF 

FAIR 

GOOD  ♦ 

FAIR 

GOOD 

POOR 

S£ 

7818  ENL  BKS  N/DAS 

39575  SF 

FAIR 

GOOD  ♦ 

FAIR 

GOOD 

POOR 

87 

7013  ENL  BKS  I/DAS 

39575  SF 

FAIR 

GOOD  « 

FAIR 

GOOD 

POOR 

mm 

e« 

7817  £H  NO  BLOG 

2504  SF 

FAIR 

GOOD 

FORCED  AIR  FURNACES  GOOD 

JS 

7824  GYMNASIUM 

20519  SF 

FAIR 

GOOD 

POOR 

»C 

7028  BN  CLASSROOMS 

3733  SF 

FAIR 

♦ 

POOR 

31 

7031  BN  HQ  BLDG 

3733  SF 

FAIR 

i 

GOOD 

FAIR 

!2 

7033  BN  HQ7R  BLDG 

4083  SF 

FAIR 

t 

FAIR 

FAIR 

33 

7834  CLINIC  V/0  BEDS 

3842  SF 

FAIR 

i 

GOOD 

GOOD 

34 

7035  RGT  HQTR  BLDG 

lOOlO  SF 

FAIR 

i 

FAIR 

GOOD 

GOOD 

35 

7044  ENL  8K  X/0  DIN 

52027  SF 

FAIR 

i 

POOR 

GOOD 

3( 

7045  BN  CLASSROOMS 

3733  SF 

FAIR 

i 

GOOD 

GOOD 

37 

7847  BN  HQ  BLDG 

3733  SF 

FAIR 

i 

GOOD 

GOOD 

38 

7848  BN  HQ  BLDG 

2504  SF 

FAIR 

i 

GOOD 

GOOD 

33 

7056  ENL  BK  N/AS 

33575  SF 

FAIR 

i 

GOOD 

POOR 

08 

7653  ENL  BK  K/AS 

33575  SF 

FAIR 

i 

FAIR 

POOR 

01 

7055  BN  HQ  BLOG 

2504  SF 

FAIR 

♦ 

FAIR 

GOOD 

82 

7085  UNIT  CHAPEL 

8536  SF 

FAIR 

GOOD 

GOOD 

GOOD 

FAIR 

63 

7108  SH  AOMIN  t  CLRM 

12527  SF 

GOOD 

GOOD 

GOOD 

GOOD 

94 

7103  BN  AOMIN  A  CLRM 

13535  SF 

GOOD 

GOOD 

GOOD 

GOOD 

95 

7210  CH  CHILLER  PLANT 

4328  SF 

FAIR 

GOOD 

•  GOOD 

?  • 

A/C  5  SLesis  crovideJ  by  £073  Boiler  Plant 

4  A/C  supplied  by  Chiller 

Plant  7210 

,»a7ra:.:!  -y.-i  ^  ^ 
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tfcs  AOOITIOXAl  eUllOIHGS  COMOITION  OF  COHTROIS  AND  HVAC  SYSIEHS 


t  1 

BLOC  DESIGKATIOH 

GROSS  Ul 

1 

CONTROLS 

CHILLER 

StearBOILERS-Hot  Ktr 

AIR  HANDLERS 

PAN  COILS 

7212  CO  HQ  BLOG 

19320 

SF 

GOOD 

6000 

GOOD 

GOOD 

GOOD 

721$  BH  HQ  BLDG 

2604 

SF 

FAIR 

GOOD 

FAIR 

POOR 

7218  BN  HQIN  BLDG 

12625 

SF 

GOOD 

GOOD 

GOOD 

GOOD 

109 

7220  CO  HQ  BLOG 

18870 

SF 

GOOD 

GOOD 

6000 

GOOD 

GOOD 

110 

7224  EHL  BX  »/AS 

52027 

SF 

FAIR 

« 

POOR 

GOOD 

III 

7227  EHL  EX  l/OAS 

52027 

SF 

FAIR 

« 

POOR 

GOOD 

112 

7230  ENl  EX  l/AS 

52027 

SF 

FAIR 

i 

POOR 

GOOD 

113 

7233  ENl  OX  l/AS 

39333 

SF 

FAIR 

t 

POOR 

GOOD 

IM 

7243  ADHIN  A  SUP  BLDG 

17829 

SF 

FAIR 

t 

GOOD 

6000 

IIS 

724$  EKl  PENS  DIKE 

13998 

SF 

FAIR  : 

6000  » 

GOOD 

POOR 

POOR 

IIS 

72$3  FIN  AOHIN  BLOG 

$2400 

SF 

GOOD 

lINDOl  POOR 

FAIR 

y 

M7 

7284  IIBNANY 

31240 

SF 

GOOD 

FAIR 

FAIR 

FAIR 

118 

7270  BN  HQ  BIOG 

6130 

SF 

FAIR  TO  GOOD 

GOOD 

FAIR 

GOOD 

II! 

728$  CLOTHING  SALES 

17042 

SF 

FAIR 

FAIR 

FAIR 

FAIR 

120 

730$  APP  INSTN  BLDG 

9872 

SF 

FAIR 

FAIR 

FORCED  AIR  FURNACE 

121 

73$0  YEN  KNT  SH  ORG 

2134$ 

SF 

FAIR 

CO-RAY  VAC 

FURNACES  FORCED  AIR 

122 

1404  EKL  OX  I/O  DIN 

$0967 

SF 

FAIR' 

GOOD  I 

GOOD 

PAIR 

123 

7410  BH  ADHIN  8  CIRH 

12599 

SF 

FAIR 

FAIR 

GOOD 

GOOD 

124 

7424  EKL  BX  I/O  DIN 

50967 

SF 

FAIR 

GOOD  4 

GOOD 

FAIR 

12$ 

7432  ADH  8  SUP  BLOG 

23016 

SF 

GOOD 

GOOD 

GOOD 

6000 

I2S 

74$0  RGT  HQ  BLDG 

9850 

SF 

FAIR 

FAIR 

FAIR 

FAIR 

FAIR 

127 

748$  BOILING  ALLEY 

36966 

SF 

VERY  POOR 

FAIR 

GOOD 

FAIR 

'  !2I 

?$00  VEH  HN!  SH  ORG 

22325 

SF 

GOOD 

CO-RAY  VAC 

FURNACES  FORCED  AIR 

•23 

T$20  VEH  KK  SH  ORG 

27112 

SF 

GOOD 

CO-RAY  VAC 

FURNACES  FORCED  AIR 

130 

7802  ADHIN  8  SUP 

13520 

SF 

FAIR 

FAIR 

FAIR 

!3I 

1804  GEI  IHSTR  BLDG 

1346 

SF 

GOOD 

BLDG  BEING  RENOVATED 

132 

7808  EHL  PENS  DIHE 

13493 

SF 

FAIR 

FAIR 

POOR 

POOR 

7808  ADHIN  8  SUP 

13520 

SF 

FAIR 

FAIR 

FAIR 

FAIR 

7810  ENL  8X  l/AS 

41892 

SF 

FAIR  TO  GOOD 

FAIR 

POOR 

FAIR 

POOR 

FAIR 

r  i  1  f 

7812  EKL  6X  l/AS 

41892 

SF 

FAIR  TO  GOOD 

FAIR 

POOR 

FAIR 

FAIR 

13$ 

7814  EHL  BX  l/AS 

41892 

SF 

FAIR  TO  GOOD 

FAIR 

POOR 

FAIR 

FAIR 

137 

7818  ERL  IX  t/AS 

41892 

SF 

FAIR  TO  GOOD 

FAIR 

POOR 

FAIR 

FAIR 

138 

7818  EHL  SK  I/O  DIN 

41892 

SF 

FAIR  TO  GOOD 

FAIR 

POOR 

FAIR 

FAIR 

13! 

7820  BN  ADHIN  8  CLNH 

6340 

SF 

FAIR 

FAIR 

FAIR 

FAIR 

149 

7822  BN  ADHIN  8  CLRH 

12380 

SF 

FAIR 

.  FAIR 

FAIR 

FAIR 

141 

7824  BN  ADHIN  8  CLRH 

6158 

SF 

FAIR 

FAIR 

FAIR 

FAIR 

142 

7828  CLINIC  I/O  BEDS 

3604 

SF 

GOOD 

FAIR 

POOR 

POOR 

143 

7830  6K  ADKIK  8  CLRH 

6158 

SF 

FAIR 

FAIR 

FAIR 

FAIR 

:44 

7832  GYHNASIUH 

20694 

SF 

FAIR 

FAIR 

POOR 

14$ 

7838  RGT  HQ  ELDS 

9850 

SF 

FAIR  TO  GOOD 

FAIR 

FAIR 

FAIR 

FAIR 

I4S 

TG38  BN  ADHIN  $  CLRH 

6158 

SF 

FAIR 

FAIR 

FAIR 

FAIR 

147 

7640  EXCHANGE  BRANCH 

4876 

SF 

POOR 

FAIR 

FAIR 

POOR 

140 

7842  ENL  BX  I/O  DIN 

41892 

SF 

GOOD 

FAIR 

FAIR 

FAIR 

FAIR 

149 

7644  ERL  EX  I/O  DIN 

41892 

SF 

FAIR 

FAIR 

FAIR 

FAIR 

FAIR 

l$0 

7648  ENL  BX  I/O  DIN 

41892 

SF 

GOOD 

FAIR 

FAIR 

FAIR 

FAIR 

l$l 

7648  EKl  BX  I/O  OIK 

41892 

SF 

FAIR  TO  GOOD 

FAIR 

FAIR 

FAIR 

FAIR 

1$2 

78SO  ENl  BX  I/O  DIN 

41892 

SF 

6000 

FAIR 

FAIR 

FAIR 

FAIR 

s 

:53 

76$2  ADH  8  SUP  BLDG 

13520 

SF 

GOOD 

FAIR 

POOR 

POOR 

:54 

76S4  EHL  PERS  DINE 

13493 

SF 

FAIR 

FAIR 

POOR 

POOR 

*.$$ 

78S4  Elll  PENS  DINE 

13493 

SF 

FAIR 

FAIR 

POOR 

POOR 

:3S 

76$6  GEN  INST  BLDG 

13493 

SF 

GOOD 

FAIR 

FAIR 

GOOD 

76S8  ADH  8  SUP  BLDG 

13520 

SF 

GOOD 

FAIR 

POOR 

POOR 

:$8 

766$  DENTAL  CLINIC 

11076 

SF 

FAIR 

FAIR 

FAIR 

GOOD 

:S9 

7870  DENTAL  CLINIC 

14960 

SF 

FAIR 

FAIR 

GOOD 

GOOD 

;?  -  i/C  t  Stesa  provided  by  30?3  Boiler  Plant 


A  A/C  supplied  by  Chiller  Plant  1210 
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JCS  iOOlTIOHAl  lUllOINGS  COHOITIOH  OF  COKTROLS  AHO  HVAC  SYSTEMS 


i  line  DESIGRATIOM  GROSS  UH - CONIMLi 


:S0 

7120  VEH  MNT  SH  ORG 

22325 

SF 

GOOD 

:5i 

773!  IRGT  MOV  SIM  BD 

4074 

SF 

POOR 

;e2 

77<0  VEH  HKT  SH  ORG 

22325 

Sf 

GOOD 

:63 

7750  VEH  MH  SH  ORG 

17163 

SF 

GOOD 

‘.e< 

7750  VEH  MR  SH  CRG 

11163 

SF 

GOOD 

7532  AOHIH  A  SUP 

13280 

SF 

FAIR 

7804  EHL  PERS  OIHE 

13433 

SF 

FAIR 

u? 

730C  SH  HQ  BLDG 

13433 

SF 

FAIR  TO  GOOD 

Ml 

7808  ADKIN  8  SUP 

13280 

SF 

FAIR 

*5! 

1850  EHL  BA  H/0  DIM 

41843 

SF 

FAIR  TO  6000 

m 

7852  ERL  8A  «/0  OIN 

41843 

SF 

FAIR  TO  6000 

•i: 

7854  ERL  IA  «/0  OIS 

41843 

Sf 

FAIR  TO  GOOD 

m 

II 5S  ERL  BA  I/O  OIH 

41843 

Sf 

FAIR  TO  GOOD 

113 

7858  ERL  lA  </0  OIK 

41843 

SF 

FAIR  TO  GOOD 

1?4 

7820  IN  AOMIN  S  CLEM 

6613 

SF 

FAIR 

•TS 

* 

7824  IN  ADMIN  S  CLRM 

52246 

SF 

FAIR 

m 

782S  CLINIC  I/O  8E0 

3845 

SF 

GOOD 

•;?? 

7832  GYMNASIUM 

20634 

SF 

FAIR 

SIS 

7S34  IGT  HQ  HOG 

3304 

SF 

GOOD 

US 

783S  IN  AOMIN  S  CLRM 

52246 

Sf 

FAIR  TO  GOOD 

uo 

7840  EXCHANGE  IRANCK 

4738 

Sf 

GOOD 

1SI 

7342  ENL  EA  l/AS 

4  5843 

SF 

GOOD 

t!2 

7344  EHL  8A  I/O  OIN 

4  5843 

Sf 

GOOD 

T«1 

734S  ERL  IK  l/AS 

45843 

SF 

GOOD 

7S48  ENL  BA  I/O  OIK 

45843 

SF 

FAIR  TO  GOOD 

ii3 

7350  ERL  IK  l/AS 

4  5843 

Sf 

GOOD 

Mi 

•352  ADMIN  S  SUP 

53280 

Sf 

FAIR 

Ml 

7354  IN  HO  SLOG 

53433 

SF 

FAIR 

US 

it5S  EHL  PENS  DIKE 

53433 

SF 

FAIR 

Mi 

:?58  ADMIN  S  SUP 

532B0 

SF 

FAIR 

iSO 

78$S  UNIT  a'APEL 

87  58 

SF 

FAIR 

:i\ 

73tS  THTR  l/SNESS  RK 

55033 

Sf 

FAIR 

532 

7300  VEH  HN  SH  ORG 

2050 

SF 

GOOD 

583 

7320  VEH  MNT  SH  OS 

524553 

SF 

FAIR 

Mt 

7:40  VEH  Mil  SH  ORG 

22405 

SF 

GOOD 

185 

7 350  VEH  HKT  SH  ORG 

20245 

SF 

GOOD 

:»$ 

3002  ENL  BA  I/O  DIN 

22700 

SF 

POOR 

587 

S90S  ENL  8A  I/O  DIN 

22700 

SF 

POOR 

138 

3S08  ENL  BA  I/O  DIN 

5  5543 

SF 

POOR 

58! 

3010  DET  DAY  ROOM 

2500 

SF 

POOR 

2SG 

SO 52  EHL  BA  I/O  OIK 

22700 

Sf 

POOR 

205 

8CI4  EHL  8A  I/O  DIN 

5  5549 

SF 

POOR 

202 

8058  ENL  8A  I/O  OIN 

5  5549 

SF 

POOR 

203 

3020  OET  OAY  ROOM 

2500 

SF 

POOR 

23( 

8025  ADM  S  SUP  BLOG 

23676 

SF 

POOP. 

205 

3023  ADM  S  SUP  BLOG 

23676 

SF 

POOR 

20C 

8025  BN  ADHIN  1  CLRM 

52000 

SF 

POOR 

20? 

3037  BN  ADHIN  &  CLRM 

52203 

SF 

POOR 

23? 

8038  ENL  BA  I/O  ulK 

22700 

SF 

FOCR 

23: 

S040  ESI  3A  I/O  OIN 

55543 

SF 

POOR 

25G 

5042  EIJL  BA  I/O  OIK 

22700 

Sf 

POOS 

255 

5044  APPL  INST  BLOG 

2479 

SF 

POOR 

252 

8045  OET  OAY  ROOK 

2100 

Sf 

POOR 

253 

5548  ENL  BA  */0  DIN 

5  5549 

SF 

POOR 

P 

-  !/C  8  SUais  8rovide<i  tj  8077 

Boiler 

P 1  ant 

CHILLER _ SLeaffi~80ILER$~HoL  Itr  AIR  HAHDLERS  FAR  COILS 


CO‘RAY  VAC 

FURNACES  FORCED  AIR 

POOR 

POOR 

POOR 

CO'RAY  VAC 

FURKACES  FORCED  AIR 

CO-RAY  VAC 

FURNACES  FORCED  AIR 

CO-RAY  VAC 

FURKACES  FORCED  AIR 

FAIR 

GOOD 

FAIR 

POOR 

GOOD 

POOR 

GOOD 

GOOD 

POOR 

FAIR 

FAIR 

FAIR 

GOOD 

POOR 

GOOD 

POOR 

GOOD 

POOP 

GOOD 

POOR 

GOOD 

POOR 

GOOD 

POOR 

GOOD 

POOR 

GOOD 

POOR 

GOOD 

POOR 

GOOD 

GOOD 

FAIR 

FAIR 

FAIR 

FAIR 

FAIR 

FAIR 

FAIR 

GOOD 

FAIR 

GOOD 

POOR 

POOR 

GOOD 

FAIR 

GOOD 

FAIR 

FOOD 

GOOD 

FAIR 

FAIR 

GOOD 

POOR 

GOOD 

GOOD 

GOOD 

GOOD 

GOOD 

POOR 

GOOD 

GOOD 

GOOD 

GOCD 

GOOD 

POOR 

POOR 

POOR 

GOOD 

POOR 

GOOD 

GOOD 

FAIR 

GOOD 

FAIR 

GOOD 

GOOD 

?DCR 

FAIR 

GOOD 

POOR 

FAIR 

GOOD 

FAIR 

POOR 

FAIR 

FAIR 

POOR 

FAIR 

POOR 

CO-RAY  VAC 

FURNACES  FORCED  AIR 

INFERRED  HEATERS.  FORCED  AIR  FURNACES 

CO-RAY  YAC 

FURNACES  FORCED  AIR 

CO-RAY  VAC 

FURNACES  FORCED  AIR 

£? 

BP 

FAIR-GOOD 

FAIR 

SP 

BP 

FAIR-GOOD 

FAIR 

8P 

BP 

FAIR-GOOD 

FAIR 

8P 

BP 

N/A 

FAIR 

N/A 

8? 

BP 

GOOD 

FAIR 

8P 

BP 

FAIR-GOOD 

FAIR 

8P 

BP 

FAIR-GOOD 

FAIR 

8P 

BP 

N/A 

FAIR 

H/A 

6P 

BP 

GOOD 

FAIR 

BP 

BP 

GOOD 

FAIR 

£P 

BP 

FAIR-GOOD 

GOOD 

FAIR 

BP 

BP 

FAIR-GOOD 

GOCD 

‘  FAIR 

BP 

BP 

FA  IN -GOOD 

FAIR 

0? 

BP 

FAIN-GOOD 

FAIR 

BP 

BP 

FAlfi-GOOO 

FAIR 

GOOD 

GOOD 

BP- 

BF 

FAIR-GOOD 

GOOD 

BP 

BP 

FAIR-GOOD 

FAIR 

♦  A/C  supplisil  by  ChilUr  Plant  1210 
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UCS  ADDITIONAL  BUILDINGS  CONDITION  OF  CONTROLS  AND  HVAC  SYSTEMS 


t 

BLDG  DESIGNATION 

GROSS  UM  CONTROLS 

CHILLER 

Steam-BOILERS-Hot  Ktr 

AIR  HANDLERS 

FAN  COILS 

i  050  ENL  BK  */0  DIN 

11549 

SF 

POOR 

BP 

8P 

FAIR-GOOD 

FAIR 

2 

8052  6[N  ENL  QTRS 

22100 

SF 

POOR 

BP 

BP 

FAIR-GOOD 

FAIR 

216 

8054  ENL  BN  K/0  DIN 

1154S 

SF 

POOR 

BP 

BP 

FAIR-GOOD 

FAIR 

21? 

8056  DET  DAY  ROOM 

2100 

SF 

POOR 

BP 

6P 

GOOD 

GOOD 

218 

8057  ADM  1  SUP  BLDG 

23676 

SF 

POOR 

BP 

8P 

GOOD 

FAIR 

213 

8053  ADM  t  SUP  BLDG 

23676 

SF 

POOR 

BP 

6? 

NONE 

FAIR 

220 

8053  ENL  PERS  DINE 

18313 

SF 

POOR 

BP 

BP 

GOOD 

GOOD 

221 

8065  CLINIC  »/0  BEDS 

3848 

SF 

POOR 

BP 

BP 

GOOD 

GOOD 

222 

8067  EXCHANGE  BRANCH 

4850 

SF 

POOR 

BP 

EP 

POOR 

FAIR 

223 

8063  IN  SK  POOL /GYM 

25620 

SF 

FAIR  . 

224 

8071  RGT  NO  BLDG 

5963 

SF 

POOR 

BP 

BP 

NONE 

GOOD 

225 

8073  CH  ENERGY  PLANT 

407C 

3F 

FAIR 

226 

8100  CONSOLIDATED  MAINTEII 

1  224927 

SF 

FAIR 

FAIR 

FAIR 

FAIR 

227 

8300  VEH  HIIT  SK  ORG 

20240 

SF 

FAIR 

CO-RAY  VAC 

FURNACES  FORCED  AIR 

n  n  A 

8320  VEK  HNT  SK  ORG 

20240 

SF 

FAIR 

CO-RAY  VAC 

FURNACES 

FORCED  AIR 

8330  VEH  KKi  SK  0=3 

35256 

SF 

FAIR 

FAIR 

GOOD 

GOOD 

230 

8340  VEK  KNT  SK  ORG 

20240 

SF 

FAIR 

CO-RAY  VAC 

FURNACES  FORCED  AIR 

231 

8360  VEH  KIJT  SK  ORG 

20428 

SF 

FAIR 

CO-RAY  VAC 

FURNACES 

FORCED  AIR 

232 

3370  VEH  MNT  SH  ORG 

25876 

5F 

FAIR 

FORCED  AIR  FURNACES 

233 

8360  VEH  HNT  SH  ORG 

NO  LISTING  SF 

GOOD 

234 

8330  TACTICAL  EOUIP  SHOP 

24755 

SF 

FAIR 

FAIR 

FAIR 

GOOD 

235 

3410  VEH  MNT  SH  ORG 

7  3233 

SF 

FAIR 

PERFECTION  HE 

AT,  FURNACE  FORCED  AIR 

:?  ■  t/C  S  Stssi  prcvidsJ  by  50)3  Eoilsr  Pijr.t 


♦  A/C  supplied  by  Chiller  Plant  I21C 
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ENGINEERS,  INC. 


2750  South  Wadsworth  Blvd.  •  Suite  C-200 
Denver,  Colorado  80227-3400 
303/988-2951  •  Fax:  303/985-2527 

CONFIRMATION  NOTICE 


Confirmation  Notice  No.  5 


EMC  #1406.005 


DATE: 


1  August  1995 


PROJECT:  Feasibility  Study  for  HVAC  Upgrade,  Fort  Riley,  Kansas 

CONTRACT  NO.:  DACA  01-93-D-0033 


NOTES 

PREPARED  BY:  Alan  Niemeyer,  E  M  C  Engineers,  Inc. 

DATE  REVIEW 
COMMENTS 

RECEIVED:  24  July  1995 


DATE  OF 
TELEPHONE 

CONVERSATION:  1  August  1995 


SUBJECT:  Prefinal  Submittal  Review  Comments 

REVIEW  COMMENTS  RECEIVED  FROM: 

Robert  S.  Woodruff  Mobile  District  Corps  of  Engineers  (334)  694-4074 


No  presentation  and  review  conference  were  given  for  the  Prefmal  Submittal  of  Feasibility 
Study  for  HVAC  Upgrade.  The  presentation  and  review  conference  were  not  given 
because  of  the  small  number  of  review  comments  received  for  this  study. 

The  review  comments  received  were  discussed  and  resolved  via  a  telephone  call  with 
Robert  S.  Woodruff.  The  responses  to  the  review  comments  are  as  follows: 

1.  Comment  #1.  Annotation:  CONCUR.  The  table  ES-2  in  the  Executive  Summary  will 
be  edited  to  include  the  totals  for  energy  saved  and  energy  dollars  saved.  The  table 
6-2  in  Section  6,  similar  to  table  ES-2,  will  also  be  edited  to  include  this  information. 

2.  Comment  #2.  Annotation:  DISAGREE.  The  condition  of  the  HVAC  equipment  is 
contained  on  the  HVAC  Upgrade  Observation  survey  forms  in  Vol.  II  FIELD 
SURVEY  FORMS.  These  survey  forms  list  the  components  on  each  of  the  HVAC 
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Confirmation  Notice  No.  5 
1  August  1995 

Page  2  of  2 


systems.  For  each  of  these  components,  the  condition  is  designated  either  OK  or  a 
comment  was  written  describing  the  damage  or  the  repair  and  replacement 
required. 

The  overall  condition  of  each  of  the  HVAC  systems  was  summed  up  and  reported  in 
Vol.  I,  Section  4.  The  overall  condition  for  each  of  the  HVAC  systems  was 
designated  as  either  GOOD,  FAIR,  or  POOR.  If  the  condition  of  a  HVAC  system 
was  POOR,  the  components  which  were  damaged  or  in  need  of  repair  or 
replacement  were  reported. 


Alan  J.  Niemeyer 

Project  Engineer,  EMC  Engineers,  Inc. 
Attachments:  Reviewer  Comments 
Action  Required:  None 


cc; 

David  E.  Werner  Robert  S.  Woodruff  Tony  BattagUa  Naresh  K.  Kapur 

Keith  R.  Jevons  Larry  Stillwagon  Dennis  Jones  File 


If  any  portion  of  this  Confirmation  Notice  is  incorrect,  please  notify  us  immediately.  If  correspondence  is  not  received  to 
the  contrary  within  14  days,  it  will  be  assumed  that  the  decisions,  conclusions,  and  status  outiined  in  this  Confirmation 
Notice  are  correct. 
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mobile  dist.  office  project  review  comments 


PROJECT:  Feasibility  Study  for  KV'AC  Upcrade 
LOCATION:  FT.  Riley,  Kansas 


Type  of  Action:  Frefinal  Report 


DATE:  12  JUl'J  95  PAGE  1  of  1 


) :  EN-DM 

r) :  Robert  S.  Woodruff 


ear:  Line  Xfcefl 

No.  : 


Iteaj 

Drawing  Ho. 

COMSaCKTS 

Kevievr 

Ko. 

Or  Par.  Mo. 

. 

Action 

1.  Vol  I. 
Sxec. 
Suaunary 


2.  Vol  II. 
General 


The  table  listing  the  recommended  KVAC 
replacements  should  have  the  dollars  saved  and  MBTO 
saved  columns  totaled.  This  enables  readers  to 
see  the  total  results  of  this  study. 

The  condition  of  the  various  pieces  of  equipment 
is  not  contained  in  the  field  notes.  This  should  be 
included  as  part  of  these  notes. 
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APPENDIX  C 


COST  ESTIMATE  FOR  HVAC  SYSTEM 
COMPONENTS  FOR  REPAIR 
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POWER 

TRANSMISSION 

BEARINGS 


ELECTRIC  MOTOR  GRADE  BALL  BEARINGS 


t^B-1 


1 


NTN 


CONTIMVED  ON  NEXT  PAGE 


Ideal  for  motors,  machine  tools,  genera¬ 
tors,  fans,  pumps,  power  tools  and  appli¬ 
ances.  Single  row,  deep  groove  bearings 
accommodate  radial  and  thrust  loads  and 
can  operate  at  very  high  speeds.  Bearings 
are  precision-made  to  exacting  require¬ 
ments  and  exceed  rigid  tolerances  and 
running  accuracies  of  ABEC-1  and 


AFBMA  standards.  Double  shields  and 
double  seals  in  the  popular  600,  6000. 
6200,  6300  and  “R’'  series  bearings. 
Shielded  bearings  have  two  precision 
fitted  steel  shields,  sealed  bearings  have 
neoprene  seals  for  protection  from  con¬ 
taminants.  All  bearings  are  permanently 
lubricated  for  a  long  life  of  quiet  opera^ 
tion  with  minimum  friction.  Bearings 
meet  Military  Specification  MIL-G-19709A 
operation  temperature  range  of  -20  to 
+225°F.  Each  bearing  is  individually 
wrapped  and  cartoned  to  protect  against 
contamination.  NTN  brand. 


BEARING  DIMENSIONAL  PATA-DOUBLE  SHIELDS  OR  DOUBLE  SEALS 


NTN 

Mod«l 


R6 

R8 

RIO 

R12 

R14 

R16 


627 

608 

629 


6000 

6001 

6005 


6200 

6201 

6202 

6203 
6203* 

6204 

6205 


Bon  (d) 

I  Inches 


—  .3750 

—  .5000 

—  .6250 

—  .7500 

—  .8750 

—  1.0000 


.2756 

.3150 

.3543 


10 

12 

25 


.3937 

.4724 

.9843 


6206 

6207 

6208 

6209 

6210 


10 

12 

15 

17 

t 

20 

25 


.3937 

.4724 

.5906 

.6693 

.6250 

.7874 

.9842 


Dismoter  (D) 
mm  Inches 


.8750 

1.1250 

1.3750 

1.6250 

1.8750 

2.0000 


22  .8661 

22  .8661 

26  1.0236 


26  1.0236 

28  1.1024 

47  1.8504 


30 

32 

35 

40 

40 

47 

52 


1.1811 

1.2598 

1.3780 

1.5748 

1.5748 

1.8504 

2.0472 


30 

35 

40 

45 

50 


1.1811 

1.3780 

1.5748 

1.7716 

1.9685 


62 

72 

80 

85 

90 


2.4409 

2.8346 

3.1496 

3.3464 

3.5433 


Width  (B) 
mm  Inches 


—  .2812 

—  .3125 

—  .3438 

_  .4375 

—  .5000 

—  .5000 


7  .2756 

7  .2756 

8  .3150 


8  .3150 
8  .3150 
12  .4724 


9 

10 

11 

12 

12 

14 

15 


.3543 

.3937 

.4331 

.4724 

.4724 

.5512 

.5906 


16 

17 

18 

19 

20 


.6299 

.6693 

.7087 

.7480 

,7874 


NTN 

Model 


6211 

6212 

6213 

6214 
6216 


6303 

6304 

6305 


6306 

6307 

6308 


6309 

6310 

6311 

6312 

6313 

6314 


Bore  (d) 
m  Inches 


55 

2.1654 

100 

60 

2.3622 

no 

65 

2.5591 

120 

70 

2.7559 

125 

80 

3.1496 

140 

17  .6693 
20  .7874 
25  .9843 


30  1.1811 
35  1.3780 

40  1.5748 


6315 

6316 

6318 

6319 

6320 


45 

50 

55 

60 

65 

70 


1.7717 

1.9685 

2.1654 

2.3622 

2.5591 

2.7559 


Diameter  (D) 
mm  Inches 


3.9370 

4.3307 

4.7244 

4.9213 

5.5118 


47 

52 

62 


1.8504 

2.0472 

2.4409 


72 

80 

90 


2.8346 

3.1496 

3.5433 


75  2.9528 

80  3.1496 

90  3.5433 

95  3.7402 

100  3.9370 


100 

no 

120 

130 

140 

150 


3.9370 

4.3307 

4.7244 

5.1181 

5.5118 

5.9055 


Width  (B) 
mm  IneWt 


21 

22 

23 

24 
26 


.m 

.8661 

.9055 

940 

i!o230 


14 

15 
17 


.5511 

.5901 

.6692 


19 

21 

23 


.74«i 

.82Q, 

.90S' 


160 

170 

190 

200 

215 


6.2992 

6.6929 

7.4803 

7.8740 

8.4646 


25 

27 

29 

31 

33 

35 


.9843 

1.0631 

1.14i: 

1.22» 

1.298, 

1.37» 


37 

39 

43 

45 

47 


SKF 


NUMBERING  INTERCHANGE 
NSK  SNR 


SELECTION  AND  ORDERING  INFORMATION 


1.456:1 
1.535i 
1.6925 
1.77i: 
1.85» 
- ^ 


:4 


FAG 


Koyo 


NTN 

Model 


Stock 

No. 


List 


S3KDD 

S5KDD 

S7KDD 

S8KDD 

S9KDD 

SIOKDD 

— 

SERIES  R  (EXTRA  SAAALL  and  EXTRA  LIG^ 

R6ZZ  —  R6.2ZR  EE3SZZ 

R8ZZ  -  R8.2ZR  gglfgg 

RIOZZ  —  EE5.2ZR  EE5SZZ 

RlSzZ  -  EE6.2ZR  EE6SZZ 

R14ZZ  —  EE8.2ZR  EE8SZZ 

RifiZZ  -  EE9.2ZR  EE9SZZ 

4T)  DOUBLE  SHIELD 

R6-ZZ  1LO04 

R8-ZZ  1L005 

RIO-ZZ  1L006 

R12-ZZ  1L007 

R14-ZZ  1L008 

R16  ZZ  1L009 

$15.07 

15.86 
18.23 
21.62 
24.66 

28.87 

$7.72 

8.12 

9.33 

11.06 

12.62 

14.77 

OJ 

01 

01 

01 

OJ 

'  V  r*  :  t 

SERIES  R  (EXTRA  SMALL  and  EXTRA  LIGHT)  DOUBLE  SEAL 

> 

S3PP 

S5PP 

S7NPP 

S8PP 

N/A 

S10PP2 

— 

R6VV  ' 

R8VV 

RIOVV 

R12VV 

R14VV 

R16VV 

- 

EE3.2RSR 

EE4.2RSR 

EE5.2RSR 

EE6.2RSR 

EE8.2RSR 

EE9.2RSR 

EE3S2RS 

EE4S2RS 

EE5S2RS 

EE6S2RS 

EE8S2RS 

EE9S2RS 

R6-LL 

R8-LL 

RIO-LL 

R12-LL 

R14-LL 

R16-LL 

iL038 

tL039 

tL040 

iL041 

1L042 

1L043 

22.41 

23.98 

23.38 
26.80 

31.39 
33.46 

11.46 
•  12.27 
11.96 
13.72 
16.06 
17.12 

Oi 

01 

01 

(U 

SERIES  600  (SMALL)  DOUBLE  SHIELD 

ti  t 

38KDD 

37KDD 

39KDD 

608-2Z 

627-2Z 

629-2Z 

608ZZ 

627ZZ 

629ZZ 

z 

608. 2ZR 
627.2ZR 
629.2ZR 

608ZZ 

627ZZ 

629ZZ 

608-ZZ 

627-ZZ 

629-ZZ 

ILOOl 

1L002 

1L003 

10.30 

10.00 

12.07 

5.27 

5.12 

6.18 

OJ 

01 

SERIES  600  (SMALL)  DOUBLE  SEAL 

38PP2 

37PP2 

39PP 

608-2RS 

627-2RS 

629-2RS 

608VV 
627VV 
629V  V 

- 

608.2RSR 

627.2RSR 

629.2RSR 

608-2RS 

627-2RS 

629-2RS 

608-LL 
627-LL 
629- LL 

1L035 

1L036 

1L037 

13.27 

18.53 

18.19 

6.79 

3.48 

9.31 

O-i 

ai 

SERIES  600  (EXTRA  LIGHT)  DOUBLE  SHIELD 

_ _ 

9100KDD 

9101KDD 

9105KDD 

6000- 2Z 

6001 - 2Z 
6005-2Z 

6000ZZ 
600 IZZ 
6005ZZ 

6000ZZ 

6001ZZ 

6005ZZ 

6000  2ZR 
6001.2ZR 
6005.2ZR 

6000ZZ 

600 IZZ 

6005ZZ 

6000- ZZ 

6001- ZZ 
6005-ZZ 

ILOXO 

ILOll 

iL012 

14.17 

16.09 

22.78 

7.25 

8.23 

11.66 

0- 

If 

-3 

(“)  6203/15.875  (t)  15.875 
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WHOLESALE  PRICES— GRAINGER 


C-9 


Ideal  for  m< 
tors,  fans,  p 
ances.  Singl 
accommoda' 

Fifnir 


9100PP  < 

9101PP  < 

9105PP  ( 

.',jJ 


200KDD 

201KDD 

202KDD 

203KDD 

N/A 

204KDD 
205KDD 
206KDD 
207KDD 
208KDD 
209KDD 
210KDD 
2UKDD 
212KDD 
213KDD 
214KDD 
218KDD 
"X" — 


200PP 

201NPP 

202NPP 

203PP 

204PP 

205PP 

206PP 

207PP 

208PP 

209PP 

210PP 

211NPP 

212NPP 


303KDD 

304KDD 

305KDD 

306KDD 

WKDD 

308KDD 

309KDD 

310KDD 

311KDD 

3I2KDD 

313KDD 

314KDD 

315KDD 

3I6KDD 

318KDD 

319KDD 

320KDD 


^3pp 
304PP 
305PP 
306PP 
307PP 
308PP 
^Npp 
310PP 
^UNpp 

^li^3-ZZ/15.87a 


Type  2 


Type  21 


Type  21Dbl 


Type  6— Elastomer  bellows  seal  designed  for  use  in  small 
centrifugal  water  pumps,  deep  and  shallow  well  jet  pumps,  and 
other  positive  displacement  pumps.  Full  convolution  elastomer 
bellows  provides  maximum  flexibility  in  compensating  for  shaft 
movement  and  wear.  Tern t)eratu res:  —49  to  400  F .  Pressures:  Up 
to  75  PSIG.  Speeds:  Up  to  1000  FPM  or  3600  RPM. 

Type  6A — Elastomer  bellow  seal  for  use  in  low  pressure,  small 
diameter  rotarv  shaft  applications.  One  piece  construction  al¬ 
lows  for  fast,  ea.sy  production  line  installation  by  press  fitting 
seal  in  equipment  housing  bore. 

Type  1— Designed  for  use  in  pumps,  mixers,  blenders  and  other 
rotarv  shaft  equipment.  Can  handle  pres.sures  to  425  PSIG  and 
temperatures  from  -40  to  400'F.  Can  be  field  repaired  to 


2272 


minimize  costs,  downtime  and  lost  revenue. 

Type  2 — Designed  for  c  jnlined  space  requirements  and  limited 
gland  depth  in  pumps,  mixers  and  other  rotary  shaft  equipment 
Can  handle  temperatures  of  -40  to  400’F  and  pressures  up  to 
425  PSIG. 

Type  21— General  purpom  seal  made  of  stainless  steel,  p” 
handle  pressures  up  to  IrO  PSIG  and  temperatures  of  -40  to 
400 

Type  2U  Double  Seal-  Kcci  mmended  where  corrosives,  stnycr- 
age  tvpe  or  abrasive  liciu.es  are  being  pumped. 
circuialed  at  5  to  20  I’Sl  pressure  above  the  pressure  against  tn<. 
inboard  seal  to  crcaie  a  >eali:ig  barrier. 


WHOLESALE  PRICES— GRAINGER 


JOHN  CRANE  PUMP  SHAFT  SEALS 


REPLACEMENT  SEAL  SPECIFICATIONS  AND  ORDERING  DATA 


c 

Nominal 
Working  length 


Shaft  Mtd 

Shaft  Mid 

1V64 

13/16 

IVa 

IVa 


E 

Seat 

Thickness 


5P403 

5P404 

5P405 

5P406 

5P407 

5P408 

5P409 

5P410 

5P411 

5P412 

5P413 

5P414 

5P416 

SP417 

5P402 

5P365 

5P366 

5P367 

5P368 

5P369 

5P370 

5P371 

5P372 

5P373 

5P374 

5P375 

5P376 

5P377 

5P378 

5P379 

5P380 

SP381 

5P382 

SP383 

5P423 

5P424 

5P425 

SP426 

5P4X8 

5P419 

SP420 

5P421 

5P422 

5P384 

5P385 

5P386 

5P387 

5P389 

5P388 

5P390 

5P391 

5P392 

SP393 

5P394 

5P395 

5P396 

5P397 

5P398 

5P399 

5P400 

5P401 


31.30 

135.80 

72.10 

80.40 

100.50 

152.75 

138.20 

138.20 

125.05 

241.50 


29.74 

129.01 

68.50 

76.38 

95.48 

145.11 

131.29 

131.29 

118.80 

229.43 


18.46 

52.80 

61.80 
71.20 
65.95 
81.80 

223.00 

373.75 


211.85 

355.06 


(•)  Material  contenl  is  listed  below  with  typical  construction  details. 


elastomer  8EALBINQ 


ELASTOMER 

B=BUNA 

X=V1T0N 

SEAL  RING 

F=CARBON 
T^MOLDED  PLASTIC 


MATERIAL  CODE  FOR  SEALS 


HARDWARE  OR  SHELL 

1=STAINLESS  STEEL 
2=BRASS 


STATIONARY  SEAT 

C=CERAMIC 
7=NI  RESIST 
4=BR0NZE 

SPRING 

1=STAINLESS  STEEL 


SEE  WARRANTY  INFORMATION  ON  PAGE  OPPOSITE  INSIDE  BACK  COVE^ 
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APPENDIX  D 


PROPOSED  HVAC  SYSTEM  REPLACEMENT 
CALCULATIONS 


PREFACE  TO  APPENDIX  D 


The  beginning  portion  of  this  Appendix  contains  the  general  backup  data  used  in  the  HVAC 
system  replacement  calculations  for  all  buildings  evaluated.  This  data  includes: 

•  Material  and  labor  cost  data  tables. 

•  Maintenance  cost  data. 

•  Manufacturers  literature  and  cost  data. 

Following  the  general  backup  data  is  the  specific  detailed  backup  for  each  building  evaluated 
in  this  study. 
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LABOR  COST  LOOK  UP  TABLE 

SHEET  1 

OF 

1 

PROJECT 

Fort  Riley  Feasibility  Study  for  HVAC  Upgrade 

DATE  PREPARED 

15-Mar-95 

ENGINEER 

EMC  Engineers,  Inc. 

PREPARED  BY 

C.  Wohlert 

Denver,  CO 

CHECKED  BY 

A.  Niemeyer 

Line 

No. 

Item  Refer 

Code 

Item  Description 

Average 

Cost 

$/hr 

Location 
Adj.  Cost 
0.761 

"Means" 
Page  No. 

1 

1-CARP 

CARPENTER 

$24.00 

$18.26 

432 

2 

1-CLAB 

LABORERS 

$19,00 

$14.46 

434 

3 

1-ELEC 

ELECTRICIAN 

$27.50 

$20.93 

E386 

4 

1-PLUM 

PLUMBER 

$28.30 

$21.54 

433 

5 

1-SHEE 

SHEET  METAL  WORKER 

$27.35 

$20.81 

434 

6 

1-STPI 

STEAMFITTER,  PIPEFITTER 

$28.30 

$21.54 

434 

7 

2-ELEC 

TWO  ELECTRICIANS 

$55.00 

$41.86 

E386 

8 

L-2 

CARPENTER  &  HELPER 

$21.20 

$16.13 

433 

9 

Q-1 

PLUMPER  &  APPRENTICE 

$25.48 

$19.39 

433 

10 

Q-10 

SHEET  METAL  CREW 

$25.53 

$19.43 

434 

11 

Q-1 4 

INSULATION  CREW 

$24.20 

$18.42 

434 

12 

Q-1 5 

PLUMBING  CREW 

$25.48 

$19.39 

434 

13 

Q-1 6 

PLUMBING  CREW 

$28.55 

$21.73 

434 

14 

Q-20 

SHEET  METAL  CREW  W/  ELECTRICIAL  HELP 

$25.20 

$19.18 

434 

15 

Q-5 

STEAM  FITTER 

$25.48 

$19.39 

434 

16 

Q-6 

STEAM  FITTER  CREW 

$26.42 

$20.11 

434 

17 

Q-7 

STEAM  FITTER  CREW 

$27.01 

$20.55 

434 

18 

Q-9 

SHEET  METAL  CREW 

$24.63 

$18.74 

434 
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MAINTENANCE  COSTS  ASSUMPTIONS 
Preventative  Maintenance 

The  following  are  assumptions  made  for  preventative  maintenance  labor 
hours  for  typical  HVAC  equipment.  The  preventative  maintenance  hours 
include  inspections,  maintenance,  and  breakdown  repairs.  A  yearly 
maintenance  routine  of  monthly,  quarterly,  semi-annually,  and  annual 
inspections  were  assumed. 

•  Air  Handling  Units  >  5,000  cfm  are  maintained: 

-  1  hour  on  monthly  inspections  (for  12  months) 

-  2  hours  on  quarterly  inspections 

-  2  hours  on  semi-annual  inspections 

-  1  hour  on  annual  inspections 

Total  for  Maintenance  Labor  Hours  =  25  hrs/yr 


=  12  hrs/yr 
=  8  hrs/yr 

=  4  hrs/yr 
=  1  hr/vr 


Air  Handling  Units  <=  5,000  cfm  are  maintained: 

-  1  hour  on  monthly  inspections  (for  12  months)  =  12  hrs/yr 

-  1  hours  on  quarterly  inspections  =  4  hrs /yr 

-  1  hours  on  semi-annual  inspections  =  2  hrs/yr 

=  1  hour  on  annual  inspections  =  1  hr/vr 


Total  for  Maintenance  Labor  Hours  =  19  hrs/yr 


•  Boilers  >2.5  MBH  are  maintained: 

-  1  hour  on  monthly  inspections  (for  7  months) 

-  1  hour  on  quarterly  inspections 

-  16  hours  on  annual  inspections 
(Includes  cleaning  and  chemical  treatment; 

Chemicals  estimated  at  $100) 

Total  for  Maintenance  Labor  Hours  =  25  hrs/yr 
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Boilers  <2.5  MBH  are  maintained: 


-  1  hour  on  monthly  inspections  (for  7  months) 

-  1  hour  on  quarterly  inspections 

-  8  hours  on  annual  inspections 
(Includes  cleaning  and  chemical  treatment; 
Chemicals  estimated  at  $50) 


7  hrs/}^' 
2  hrs/yr 

8  hr/yr 


Total  for  Maintenance  Labor  Hours  =  17  hrs/yr 


•  Existing  Cooling  Towers  <  20  Tons  are  maintained: 

-  1  hour  on  monthly  inspections  (for  5  months)  =  5  hrs/yr 

-  10  hours  on  annual  inspections  =  10  hr/yr 

(Includes  cleaning  and  chemical  treatment; 

Chemicals  estimated  at  $50) 

Total  for  Maintenance  Labor  Hours  =  15  hrs/yr 

•  Chiller  with  Air  Cooled  Condenser  <  or  =  20  Tons  are  maintained: 

-  1  hour  on  monthly  inspections  (for  5  months)  =  5  hrs/yr 

-  5  hours  on  annual  inspections  =  10  hr/yr 

Total  for  Maintenance  Labor  Hours  =  15  hrs/yr 


•  Small  HVAC  equipment  such  as  Fan  Coils,  Unit  Heaters,  Infrared 
Heaters,  and  Furnace  Air  Conditioners  are  maintained: 

-  1  hours  on  quarterly  inspections  =  4  hrs/yr 

Total  for  Maintenance  Labor  Hours  =  4  hrs/yr 
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MEMORANDUM 


TO:  MR.  ALLEN  NIEMEYER 

EMC  ENGINEERS 

FROM:  RALPH  PENCE 

DATE;  FEBRUARY  22,  1995 

SUBJECT:  ABB  VARIABLE  SPEED  DRIVES 

BUDGET  PRICING  •  VARIABLE  TORQUE  APPLICATIONS 


Allen, 

Per  your  recent  request,  listed  below  please  find  Lisl  Pricing  for  ABB’s  ACH-500  series. 
The  ACH-500  series  is  specifically  de.signed  for  the  HVAC  industry,  and  comes  standard 
with  an  H-O-A  switch  and  manual  speed  pot.  ACH  spcclllcations  and  standard  features  are 
also  included  for  your  review. 


HP 

ABB  MODEL  # 

VFD 

ADD  BY-PASS  fOPTIONALI 

3 

ACH501-003-4-00P2 

$2110,00 

$1918.00 

5 

ACH501-005-4-00P2 

2323.00 

1981.00 

7  1/2 

ACH5O1-0O7.4-OOP2 

2616.00 

2023.00 

10 

ACH501-010-4-OOP2 

3100.00 

2090.00 

15 

ACH501-015-4-00P2 

3990.00 

2158.00 

20 

ACH501-020-4-00P2 

4799.00 

2298.00 

The  optional  by-pass  package  includes; 

Extended  enclosure  (NEMA  1) 

Door  Interlocked  disconnect  switch 
Motor  overload  relay 
3-conlacior  by  pass 
By-pass  switch  and  service  switch 
H-O-A  switch  and  speed  pot 
Customer  safety  circuit  terminal  strip 
115  VAC  control  power  transformer 
3  pilot  lights 
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February  22,  1995 
Mr.  Allen  Niemeyer 

Please  remember  these  are  list  prices  and  aliow  margins  for  dislrtbulion  and  contractor  mark¬ 
up. 

Thank  you  for  your  interest  in  ABB  drives. 

Sincerely, 


RP;beI 

cc:  Ed  Hoover 
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AC  DRIVES 
ACH  500 


3-350  HP  @  480  V 
2-25  HP  @  230  V 
Variable  Torque 


DESCRIPTION 


The  ACH  SOO  series  is  a  microprocessor  based  Pulse  Width  Modu¬ 
lated  (PWM)  atjustable  frequency  AC  drive.  The  ACH  500  drive  takes 
acfvantage  of  sophisticated  microprocessor  control  and  advanced 
IGBT  power  switching  technology  to  deliver  high-performance  control 
of  AC  motors  for  varied  HVAC  applications. 

With  drives  rar^lng  from  2  to  3SO  HP.  the  ACH  500  series  features  a 
unrversoi  alphanumeric  interface  that  •speaks'  to  the  operator  in  plain 
English  phrases,  greatly  simplifying  set-up.  operation,  and  fault 
diagnosis. 

Each  ACH  500  drive  comes  equipped  v^ith  three  pre-programmed 
application  macros,  which  at  a  touch  of  a  button,  allow  rapid  configura- 


STANDARD  FEATURES 


•  UL  Listed 

•  40  Character  Multi-lingual  Alphanumeric  Display  For: 

Output  Frequency 

Motor  Speed  (RPM,  %.  or  user  programmable) 

Motor  Current 

Calculated  Motor  Torque 

Calculated  Motor  Power 

DC  Bus  Voltage 

Output  Voltage 

Heatsink  Temperature 

Elapsed  Time  Meter 

kWh  Meter 

Parameter  Set-Up 

Fault  Text 

Warning  Text 

Supervision  Text 

•  RS-48S  Communications 

•  Three  position  Hand-Off- Auto  switch  w/Speed  Potentiometer 
•Two  (2)  Analog  Inputs 

•  Six  (6)  Programmable  Digital  Inputs 

•  Two  (2)  Programmable  Analog  Outputs 
•Three  (3)  Programmable  Digital  Relay  Outputs 

•  Adjustable  Fillers  On  Analog  Inputs  and  Outputs 

•  Input  Speed  Signals: 

Current  0(4)-20  mA 
Voltage  0(2)- 10  VDC 
Accel/De  col  Contacts 
RS-485  Communications 

•  Start'Slop: 

2  Wire  (Dry  Contact  Closure) 

3  Wire  (Momentary  Contacts) 

Application  Of  Input  Power 

•  All  Control  Inputs  Isolated  From  Ground  and  Power 

•  Protection  Circuits: 

Over  Current 
Ground  Fault 
Over  Voltage 
Under  Voltage 
Over  Temperature 

Adapiabte  Electronic  Motor  Overload  (Ft) 

•  Programmable  Maximum  Frequency  To  500  Hz  (ACH  601) 


iH 

w ; . 

1  ?!  **' 

(liL  y 

tion  of  inputs';  outputs,  and  performance  parameters  for  fan  and  pump 
applications  to  maximize  convenience  and  minimize  start-up  time. 

The  ACH  500  series  can  handle  the  most  demanding  of  HVAC 
applications  in  an  efficient,  dependable,  and  economic  manner. 


•  PI  Setpoint  Controller 

•  Seven  (7)  Preset  Speeds 

■  Five  (5)  Critical  Frequency  Lockout  Points 

•  Automatic  Extended  Power  Loss  Ride- Through 

•  Three  (3)  Current  Limit  Circuits 

•  Automatic  Electronic  Reverse 

•  Quick  Reverse 

•  DC  Injection  Braking 
•DC  Hold 

'Auto  Restart-Customer  Selectable  and  Adjustable 
'  Input  Fuses 

•Two  (2)  Independently  Adjustable  Accel  and  Decel  Ramp 

•  Linear  Or  “S"  Curve  Accel/Decel  Ramps 

•  Ramp  Of  Coast  To  A  Stop 

•  V/Hz  Shape: 

Linear 
Squared 
Automatic 
•Start  Functions: 

Ramp 
Flying  Start 

Automatic  Torque  Boost 

■  Automatic  Slip  Compensation 

•  IR  Compensation 

•  DC  Line  Reactor 

OPTIONAL  FEATURES  ) 

•  Disconnect  Switch 

■  Circuit  Breaker  ^ 

•  Manual  Bypass 

•  Automatic  Bypass^ 

•  Service  Switch 

•  Motor  Overload  Relays 

•  Analog  Meiers 
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SPECIFICATIONS 


input  Connection 

Voltaga  (Vj . 

Frequency . Zl,... 

Power  factor:  For  lijndamenbi 

Motor  Connection 

Output  voltage.* . 

Output  frequency:  , . 

Frequency  resolution:  . . 


Switchingfrequency  (g . . 

Continuous  output  cuirenl:  . 

Overload  Capacity; . . . 

Starling  duty; . . . . 

Field  weakening  point: .  . 

Acceferalion  lime; . . . 

Deceleration  time; . . . 

Enclosure: . . 

Environmental  limits;  . 

Ambient  operating  temperaiura  (f  =3kHz) 

Storage  temperature; . “  ^ 

Cooling  mehod: . Z'.."*... . 

Relative  humidify: . . 

Aftiiude:  max . 


External  Control  Connections 

Two  programmable  Analog  Inputs; 

Voltage  reference; . 

Current  reference: . 

Po  ton  ^0  meter . 

Auxiliary  voltage: . ' . 

Six  Programmable  Diglld ’inputs* . 

Two  Programmable  Analog  Ou4>uls: . . 

Three  Programmable  Relay  (Form  C)  Ou^ute:’ 

Max  switching  voltage . 

Max  switching  current . 

Max  switching  power . 

Max  continuous  current . 

Protections: 

Overcurrenf  trip  limit . 

Slow  current  regulation  limit: 

Rapid  current  regulation  limil: .. 

Current  switch-off  limit . " 

Overvoltage  trip  litTwl: . 

Undetvollage  trip  limit . ^ 

Overtemperalure  limit  (heatsink)"!.'!!" 
Auxiliary  voltage: . 

Ground  fault: . ZZZZ.Z.’ 

Microprocessor  fault: . !.Z...!.„” 

Motor  stall  prolecfon . Z." 

Motor  overtemperalure  protection  (Pt) 
AC  Line  Fuses . 


■  I  +/-10H  permitted  toleranc« 

.  -  0.98 


■  °  If  ^  field  weakening  point) 

'  n  A,  °  IACH  502) 

.  0.01  Hz  Digital  ' 


.12  BIT -analog  input  2 
.  10  BIT- analog  Inputl 
•1r0lo12.0kHx  (ACH  sot) 

.3.0  kHz  (ACH  502) 

‘  rated  currenl,  Variable  Torque) 

-110%  of  for  1  min  every  to  min 
140%  of  for  2  sec  every  15  sec 
30  to  $00  Hz  (ACH  50t),  30 10  1 80  Hz  (ACH  502) 
0,1  to  1800  sec  ^ 

0,1  to  1800  sec 
NEMAl 


,  32  to  104‘^F  (0  to  40*C)  NEr^A  1 
-40  to  +158“F  (-40  to  '►70“C) 

Integral  fan(s) 

max  95%,  no  condensation  allowed 

3300  ft,  (1000  m)  above  sea  level  (ioo%  toad) 

1%  derab’ng  every  330  ft.  above  3300  ft. 


0  to  10  V,  200k  ohm  single  ended 
0  to  20  mA.  250  ohms  single  ended 
10  V  10  mA  (iKtolOK  ohms) 

+24  VDC.  max  200  mA 
24  VDC 

0  (4)  to  20  mA.  500  ohm 
300  vocyaso  vac 

8  A/24  VDC.  0.4  A/2S0  VDC 
2000  VA/2S0  VAC 
2A 

315%  instantaneous.  225%  (RMS) 

125% 

170% 

255%  instantaneous,  175%  (RMS) 

130% 

65% 

♦158°F  (♦70"C)  ACH  501.  +185®F  (+85"C)  ACH  502 

Short  Circuit  Protected 

Running  (ACH  501);  At  Start  (ACH  502) 

Protected 

Protected 

Protected 

Standard 


Specifications  aro  subject  to  change  without  noica.  Consull  factory  when  specincacons  are  criUcal. 


Price  List 
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Single  Duct  VAV  Terminal  Unit 
Recommended  Unit  Capacities 


Use  the  chart  below  as  a  guide  for  selecting  the  correct  LMHS  unit  size. 


LMHS 

LMHS 

ALMHS 

DLMHS 

Control  type 

pneumatic 

pneumatic 

analog  electronic 

digital 

Control  code 

20 

60 

B 

specify  DDC  vendor 

Unit  Size 

min. 

max. 

min. 

max. 

min. 

max. 

min. 

max. 

4 

55-175 

80-225 

45-175 

80-225 

45-225 

45-225 

45-175 

45-225 

5 

85-270 

120-350 

:  65-270 

120-350 

65-350 

65-350 

65-270 

65-350 

6 

105-330 

150-450 

85-330 

150-450 

85-450 

85-450 

85-330 

85-450 

7 

135-425 

190-600 

105-425 

190-600 

110-600 

110-600 

105-425 

100-600 

8 

190-600 

265-850 

145-600 

265-850 

140-850 

140-850 

145-600 

265-850 

9 

225-700 

315-1050 

175-700 

315-1050 

170-1050 

170-1050 

175-700 

315-1050 

10 

1  300-925 

1 

415-1350 

230-925 

415-1350 

240-1350 

240-1350 

230-925 

415-1350 

12 

j  420-1330 

600-2000 

450-1330 

600-2000  I 

i  330-2000 

330-2000 

450-1330 

600-2000 

14.  _ 

575-1800 

810-2700 

575-1800 

810-2700 

330-3200 

330-3200 

:  575-1800 

810-2700 

16 

^  750-2400 

1060-3500 

580-2400 

1060-3500 

440-4000 

440-4000 

580-2400 

1060-3500 

24  X  16 

1950-6200 

2800-8000 

1600-6200 

2806-8000 

n/a 

n/a 

1600-6200 

2800-8000 

Notes 

1.2.3 

1.2.3 

1 

[ 

ELMHS 

ELMHS 

Control  type 

electric 

electric 

Control  code 

A 

L 

Unit  Size 

range  range 

range  range 

4 

5 

6 

7 

8 

9 

to 

12 

0  n/a 

0  n/a 

0  n/a 

0  n/a 

0  n/a 

0  n/a 

0  n/a 

0  n/a 

0  0-225 

0  0-350 

0  0-450 

0  0-600 

0  0-850 

0  0-1050 

0  0-1350 

0  0-2000 

0  0-2700 

0  0-3500 

14 

0  n/a 

16 

0  n/a 

24  X  16 

0  n/a 

0  '  0-8000 

Notes 

4  4 

”5"  5 

EXAMPLE:  A  zone  exists  requiring  VAV  control  of  a 
zone.  The  maximum  flow  is  to  be  500  CFM,  the 
minimum  is  to  be  175,  based  on  reheat  requirements. 
The  control  will  be  analog  electronic. 


Use  Table  1  above  to  select  a  size  8.  Note  that  the 
size  7  or  9  will  also  be  capable  of  controlling  the 
required  amount. 


Notes: 

1.  CFM  ranges  are 
factory  set  on  all 
pressure  Independent 
pneumatic  and 
analog  control 
schemes. 

2.  Factory  set 
minimum  CFMs  are 
based  on  controllers 
ability  to  accurately 
maintain  flow  setting. 
Factory  will  not  set 
controls  outside  the 
ranges  Indicated. 
Settings  below 
indicated  range  will 
control  less  accu¬ 
rately. 

3.  Minimum  CFM 
settings  can  be  sei 
low  as  0  CFM; 
however,  ventilatioi 
requirements  can 
met  by  setting  a 
minimum  greater 
than  zero.  Krueger 
recommends  a 
minimum  setpoint 
equal  to  25%  of  the 
maximum  setting. 


be^^ 


Notes: 

4.  Code  A  electric 
controls  are  pressure 
dependent,  and  do 
not  have  the  ability  to 
control  CFM  settings. 
The  minimum  setting, 
therefore,  is  always 
zero.  A  set  maximum 
flow  rate  Is  not 
possible. 

5.  Code  L  electric 
controls  are  pressure 
dependent,  and 
maximum  limiting, 
and  do  not  have  the 
ability  to  control 
minimum  CFM 
settings.  The 
minimum  setting, 
therefore,  is 
always  zero. 

6.  The  maximum  flow 
rate  is  controlled  by 
an  adjustable  airflow 
switch. 


D-24 


Dimensions 


LMHD 

Dual  duct  VAV  terminal  unit 


LMHD 


Inlet  Size 

CFM  Range 

A 

B 

C 

4 

0*255 

12’/fe 

24% 

8 

5 

0*350 

12% 

24% 

8 

6 

12% 

24% 

8 

7 

0-650 

12% 

24% 

10 

8 

0-800 

12% 

24% 

10 

9 

0-1050 

14% 

28% 

12% 

10 

0-1350 

14% 

28% 

12% 

12 

0-2100 

16% 

32% 

15 

14 

0-3200 

20% 

40% 

17% 

16 

0-4000 

24% 

48% 

18 

1 .  See  LMHDT  if  integral  mixer  is  required. 

2.  See  Krueger  Submittal  Sheets  for  more  information  and  dimt 
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TITUS 


Single/Dual  Duct  Terminals  ►  Introduction 


An  Overview  of 
VAV  Terminals 

Single  Duct 

TITUS  single  duct,  variable  volume 
terminal  units  can  be  selected  for 
cooling  only,  cooling  with  reheat, 
heating  only,  or  cooling-and-heating 
applications. 

Controls  available  are: 

►  Pneumatic,  pressure  independent 
and  pressure  dependent. 

►  Analog  electronic,  pressure 
independent. 

►  Direct  digital  electronic,  pressure 
independent. 

►  Electric,  pressure  dependent. 


Dual  Duct 

TITUS  dual  duct,  variable  volume 
terminal  units  supply  both  hot  and  cold 
air  in  a  variety  of  control  sequences. 
Models  are  available  for  constant 
volume  mixing  of  hot  and  cold  air,  as 
well  as  for  non-mixing  applications. 

Controls  available  are; 

►  Pneumatic,  pressure  independent. 

►  Direct  digital  electronic,  pressure 
independent. 
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Single/Dual  Duct  Terminals 


TITUS 


Single/Dual  Duct  Terminals  ^  Design  Features 


The  Basic  Terminal  Unit 


Low-Leakage  Casing 


Inlet 

Leakage,  CFM 

Size 

0.5"APs 

1.5"APs 

4. 5,6 

1.5 

3 

7,8 

1.5 

3 

9.10 

2 

4 

12 

3 

5 

14 

4 

6 

16 

5 

7 

Tight  Close-Off  Damper 


Standard  insulation  is 
dual  density,  coated  to 
resist  air  erosion.  Meets 
requirements  of  NFPA 
90A  and  UL181. 


Values  for  single  duct  unit  or  one  side 
Of  Model  EDV  dual  duct  unit. 


TITUS  damper 
design  for  low 
pressure  drop  and 
discharge  sound 
power  level. 


Values  for  single  duct  unit  or  one  side 
of  Model  EDV  dual  duct  unit. 


Torque-free 
Deliin*  bearings 
are  unaffected  by 
temperature  and 
humidity. 


Multi-point, 
center-averaging 
sensor  amplifies 
velocity  pressure 
signals.  Provides 
accurate  flow 
sensing  regardless 
of  inlet  duct 
configuration. 
(Optional) 


Model  PESV 
is  illustrated. 


Inlet 

Leakage,  CFM 

Size 

1.5’*APs 

3.0"APs 

e.o'APs 

4.5.6 

4 

5 

7 

7,8 

4 

5 

7 

9,10 

4 

5 

7 

12 

4 

5 

7 

14 

4 

6 

6 

16 

5 

7 

9 

Inlet  connection 
is  sized  to  fit 
standard  round 
duct. 


Damper  actuator. 
Pneumatic  or  electric. 


Flow  measurement 
and  balancing  taps. 
(Provided  with  optional 
velocity  sensor). 


Field  convertible  linkage 
allows  NO/NC  changeover 
without  removing  actuator. 


Damper  position  indicator 
on  end  of  shaft. 


Controller. 

Pneumatic,  electronic 
or  digital.  Pneumatic 
shown,  with  cover. 
(Optional) 
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TITUS 


Single/Pual  Duct  Terminals  ►  Design  Features 


Benefits  to  the 

Owner,  Architect,  Engineer,  instailer.  Balancer 


The  TITUS  single  or  dual  duct  terminal 
unit  is  the  basic  module  for  a  variable  air 
volume  (VAV)  system.  It  precisely 
regulates  the  flow  of  air  to  a  room  or 
zone  in  response  to  a  room  thermostat 
or  other  signaling  device. 

The  building  owner  benefits  from  low 
utility  bills,  as  well  as  from  a  high  level 
of  occupant  comfort.  This  is  because 
the  TITUS  terminal  unit  controls  air  flow 
accurately  at  low  duct  pressures,  with 
cmespondingly  low  fan  horsepowers. 

The  table  below  illustrates  the  amount 
of  energy  savings  that  can  be  expected. 


Annual  Power  Cost/1000  cfm  @  6e/kWh 


Total 

Pressure 

Fan  Total  Efficiency 

75% 

80% 

90% 

5 

$410 

$363 

$341 

4 

328 

291 

273 

3 

246 

218 

205 

2 

164 

145 

136 

1 

82 

72 

68 

0.5 

41 

36 

34 

0.4 

33 

22 

27 

0.3 

25 

22 

20 

Example:  A  fan  handles  30,000  cfm  at 
2"  total  pressure,  with  a  total  efficiency 
of  75%.  What  is  the  annual  saving  in 
energy  cost  if  the  total  pressure  is 
reduc^  to  0.5"?  From  the  table, 

30  X  ($164  -  $41)  =  $3690  per  year. 

Extremely  low  air  leakage  from  the 
TITUS  terminal  units  further  reduces 
energy  costs  to  the  owner  while 
boosting  performance  gains.  (See  the 
leakage  tk)le  on  the  facing  page.) 
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For  example:  A  TITUS  1 0",  1 350  cfm  unit 
operating  at  1 .5"  sp  downstream  has  a 
casing  ieakage  of  only  four  cfm,  or  less 
than  three  tenths  of  1%. 

For  an  added  benefit,  the  tight  close-off 
damper  in  the  same  10"  unit  allows  only 
four  cfm  of  leakage  at  1 .5"  APg. 

The  architect  can  concentrate  on  design 
and  use  of  space  rather  than  mechanical 
restrictions  because  TITUS  terminal  units 
are  rompact  and  easily  accessible  for 
servicing.  Several  choices  of  coil  sections, 
attenuators,  and  multiple  outlets  add 
flexibility. 

The  engineer,  by  specifying  the  TITUS 
terminal  unit,  is  assured  of  accurate 
performance  ratings  and  stable, 
repeatable  cfm  settings.  The  many 
configurations,  accessories,  and  controls 
give  the  engineer  considerable  scope 
for  problem  solving  and  cost  effective 
innovation. 


The  balancing  contractor  can  work 
faster  because  the  TITUS  terminal  unit 
is  an  accurate  flow  measuring  station. 
Convenient  gauge  taps  or  meter 
terminals  (depending  on  the  type  of 
control)  are  built  in. 

Choose  from  these  basic  control 
types  and  unit  configurations: 

►  Single  Duct  -  Dual  Duct 

►  Fan  powered,  constant  volume 

►  Fan  powered,  variable  volume 

►  Retrofit 

►  Pneumatic  -  Electronic  -  Electric 

►  Direct  Digital 


Where  an  existing  building  is  to  be 
retrofitted,  the  TITUS  terminal  unit 
interfaces  easily  with  the  existing  control 
system,  since  the  unit  is  available  with  a 
choice  of  pneumatic,  analog  electronic, 
direct  digital,  or  electric  controls. 

The  installing  contractor  benefits  from 
the  compactness  and  light  weight  of  the 
TITUS  terminal  unit.  Its  ease  of 
mounting  saves  valuable  time.  In 
addition,  the  external  damper  actuator 
location  allows  easy  field  service,  with 
an  indicator  on  the  end  of  the  shaft  to 
show  position. 


iIngIs/Dual  Duet  Terminals 


Single/Dual  Duct  Terminals 


TITUS® 


Single/Dual  Duct  Terminals  ►  Design  Features 


Select  a  basic  terminal  unit, 

add  accessory  modules  to  suit  the  system  design. 


Basic  Unit 


Basic  Unit  with 
Integral  Attenuator 


n 


Basic  Unit  with 

Water  Coil 

o 


Basic  Unit  with 
Round  Discharge 


Basic  Unit  with 

integral  Attenuator  and  Water  Coil 


Basic  Unit  with 
Integral  Multi-Outlet 


Basic  Unit  with 
Electric  Coil* 


Basic  Unit  with 

Water  Coil  and  Multi-Outlet 


Electric  coil  not  available  with  ESV  pressure  dependent  terminals. 


TITUS® 


Single/Dual  Duct  Terminals  ^  Controls 


Analog  Electronic  Units  ■  Pressure  Independent 

Model:  AESV 

The  TITUS  Model  AESV  controls  air  flow 
electronically  at  any  duct  pressure  or 
temperature  that  can  be  expected  in  a 
commercial  variable  air  volume  system. 

The  standard  electronic  velocity  sensor, 
mounted  in  the  inlet  of  the  terminal,  is 
temperature  compensated  so  that  there 
is  no  difference  in  calibration  over  the 
entire  heating  and  cooling  range.  The 
sensor  measures  only  velocity,  therefore 
control  of  air  flow  is  as  accurate  at  0.03" 
of  static  pressure  as  at  6". 

The  optional  air  flow  transducer  allows 
the  use  of  the  TITUS  multi-point 
averaging  velocity  sensor,  which 
averages  sampled  velocities  across  the 
entire  terminal  inlet.  This  ensures  an 
accurate  velocity  signal  to  the  controller 
even  with  less  than  ideal  inlet  conditions. 

The  transducer  is  completely  solid  state 
with  a  temperature  compensating  bridge, 
and  is  unaffected  by  changes  in  ambient 
air  temperature,  inlet  air  temperature,  or 
position. 

Model  AESV  is  shown  with  control  box  cover  removed. 


Air  flow  rate  is  adjustable  at  the  room 
thermostat  on  the  wall. 

With  the  AESV,  it  is  not  necessary  to 
climb  up  into  the  ceiling  space  to  read 
and  adjust  the  controller  set  points.  This 
is  accomplished  right  at  the  electronic 
thermostat.  Removing  the  thermostat 
cover  gives  access  to  the  adjusting 
saews  and  voltmeter  jacks. 

The  electronic  thermostat  furnished  with 
the  unit  is  one  of  four  types,  depending 
on  the  application;  cooling;  heating; 
cooling  with  reheat;  and  cooling-heating. 
Where  r^uired,  a  3-stage  reheat  or 
automatic  changeover  relay  is  factory 
installed  and  wired  in  the  control  box  of 
the  unit. 

For  a  more  detailed  description  of 
TITUS  electronic  thermostats,  please 
see  pages  G1 6  and  G1 7. 


Electronic  velocity  sensor  is  temperature  compensated. 


Electronic  thermostat  has  cfm  adjustments  and  voltmeter  jacks. 
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TITUS® 


Singie/Dual  Duct  Terminals  ►  Heating  Coils 


Hot  Water  and  Electric  Colls  for  Single  Duct  Units 

Hot  Water  Coil 

The  hot  water  cx)il  is  enclosed  in  a 
galvanized  steel  casing  module  to 
match  the  basic  terminal  unit.  It  is 
factory  installed  on  the  terminal 
discharge  as  shown  on  page  G6. 

►  Optional  on  all  models  of  TITUS 
single  duct  terminals. 

►  Tubes  are  1/2"  OD  copper. 

►  Connections:  Single  circuit  is  1/2"  OD 
male  solder.  Multiple  circuit  is  7/8"  OD 
male  solder. 

►  Rns  are  aluminum,  rippled,  ten  per 
Inch. 

►  Casing  is  galvanized  steel. 

►  Downstream  duct  connection  is  slip 
and  drive  deat. 

►  For  capacities,  see  pages  G33-G36. 

►  For  dimensions,  see  page  G24. 

►  Water  coil  valves— pneumatic  and 
electronic  are  available  from  TITUS. 


Electric  Coil 

TITUS  electric  heating  coils  are 
designed  specifically  for  use  with 
variable  air  volume  terminals.  They  are 
furnished  factory  mounted  in  an  integral 
sound  attenuator. 

►  Furnished  with  TITUS  Model  PESV, 
AESV,  and  DESV  pressure 
independent  units.  Not  furnished  with 
pressure  dependent  units. 

►  Elements  are  high  grade  nickel 
chrome. 

►  1 , 2,  or  3  steps  of  control. 

►  Current  characteristics  available; 
208/240/277  volt,  1  phase,  60  Hertz  and 
208  or  480  volt,  3  phase,  60  Hertz. 

►  Ratings,  dimensions,  and  additional 
features,  see  page  G37. 

The  control  panel  is  an  integral  part  of 
the  coil.  The  panel  mounts  on  the  side 
of  the  dud  and  contains: 

►  Automatic  reset  thermal  cut  out. 

►  Secondary  protedion  with 
replaceable  heat  limiter. 

►  Positive  pressure  air  flow  switch. 

►  PE  switch  for  each  step  of  control 
(pneumatic  units). 

►  Magnetic  contador  for  each  step  of 
control  (eledronic  units). 

►  Fuses  per  NEC  (coils  over  48  amps). 

►  Optional  features,  see  page  G37. 


SInqIe/Dual  Duct  Temtinals 


Air  Flow  Controller/Transmitter 


APPLICATION 

PP-8516  static  or  velocity  pressure  controller  is  used  for 
central  system  constant  static  pressure  regulation.  The 
supply  air  fan  output  is  controlled  either  by  vortex  damper 
or  by  fan  speed  control.  Continuous  static  pressure  Indi¬ 
cation  or  reset  to  central  cooling  controller  output  signal 
is  also  provided. 

SPECIFICATIONS 

Static/Velocity  Pressure  Setpoint  (SPS):  Adjustable  0.04 
to  6"  (1  to  162  mm)  W.C.,  marked  0-100%. 

Static/Velocity  Pressure  Throttling  Range:  Adjustable  10 
to  200%  of  the  static  pressure  setpoint.  Additional  T.R.  by  resis¬ 
tor  selection. 

Inputs:  0.04  to  6"  (1  to  152  mm)  W.C.  static  pressure. 

Reset 

Slave  Input,  2  to  15  Vdc  from  master  unit. 

Remote  Setpoint,  0.24  to  3.81  Vdc,  to  change  setpoint 
from  0  to  100%. 

Outputs: 

Fan  or  Vortex  Damper  Control,  2  thru  1 5  Vdc  @  1 2  mA. 
factory  set  6  to  9  Vdc. 

Indication,  1  to  1 1  Vdc  @  2  mA. 

Master  Signal  to  Slave  Units,  2  thru  1 5  Vdc. 

Power  Requirements:  24  Vac  @  3  VA. 

Power  Supply  Available: 

20  Vdc,  50  mA. 

6.2  Vdc,  4  mA. 

Environment: 

Ambient  Temperature  Limits, 

Shipping  and  Storage  -40  to  1 60®F  (-40  to  71  ®C). 
Operating  40  to  140®F  (4  to  60°C). 

Humidity,  5  to  95%  RH,  non-condensing. 

Locations,  NEMA  Type  1  indoor  only. 

Tap  Over  Pressure,  50  In.  (127  cm)  W.C. 


PP-8516 


^  2.  I 


Connections:  See  Figure  1  for  designations. 

Wiring,  Coded  screw  terminals. 

Air  Pressure  Taps,  2  high  and  2  low,  barbed  for  1  /4"  O.D. 
plastic  tubing. 

Coven  Aluminum. 

Mounting:  ±15®  from  horizontal  on  vertical  surface.  Avoid 
locations  where  high  radio  frequency  or  electromagnetic  inter¬ 
ference  generating  devices  are  near. 

Dimensions:  4-3/4"  high  x  4-7/8"  wide  x  5-7/8"  deep 
(120  mmx  122  mm  x  149  mm). 

ACCESSORIES 

AP-302  Duct  static  pressure  sensing  tips  for  pressure 

r  (25.4  mm)  W.C.  and  up 

AP-305  Duct  static  pressure  sensing  tip  for  pressure 

0.01"  (0.3  mm)  W.C.  and  up 

ASP-589-060  0  to  6"  (0  to  1 52  mm)  W.C.  static  pressure 

indication  meter,  dual  scale 
AT-8901  Remote  setpoint  adjuster 


To  Optional  Pressure  Gauge. 
Barbed  lor  1  /4'  O.D  PlastK;  Tub(r>g. 
High  Pressure  Tap  (Capped) 


From  High  Pressure  Tap. 

Barbed  for }  /4’  O  D  Piaslic  Tubing. 
High  Pressure  Connecfor  (Onticed) 


Sialic  Pressure  r  ^ 
Setpoint 


Sialic  Pressure 
Throttling  Range  - 
Adjuster 

To  Common  Terminal 
of  System  6(XX)  ^ 

Devices 

To  ISA  Terminat  on _ 

Optional  Slave 
PP-e51 6  Controller 


To  ♦  Terminal  of  •• 
Optional  ASP-589-060 
Meier 

To  IV 1  (Yel)  Terminal  - 
on  Vortex  Damper  or 
Inlet  Guide  Valve 
Actuator 


OJ6 


I  NO 
>  NC 


.  Purple  Jumper 

J  Press  Tfl. 
eiMf  rrr 

COM  101  102  OPl  »SA 

-0  0  @  @  0  0 


To  101  Terminal  on  . 
Optional  PP-8516 
Master  Controller 


AB1  20V  24G  24H 

0^ 


4 


From  Low  Pressure  Connector, 
Barbed  for  1  /4"  O  D  Piaslic 
Tubing.  Low  Pressure  Tap  (2) 

Capped  Tap.  Barbed  for 
1/4“  00  Piastre  Tubing 
(To  Optional  Pressure  Gauge) 


From  24  Vac 
50/60  Hz 
3  VA  Power 


To  +20  (Red)  of 
Optional  (Donfroller  or 
'  CP-B301-101 
Requiring  20  Vdc 
Power  Supply 


To  Yellow  Lead  on 
Optional  AT-8901 
TofledLeadon  Remote  Setpoinl 

Optional  AT.8901  ^u^er  (AB1 ) 
Remote  Setpoint 
Adjuster  («6.2} 


Figure  1.  Typical  System  Wiring  and  Piping 
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VAV  Terminal  Controller 


APPLICATION 

PP-8121  controller  senses  both  velocity  pressure  and 
space  temperature  to  control  pressure  for  pressure  Inde¬ 
pendent  air  conditioning  terminal  units  for  space  tempera¬ 
ture  regulation  In  Variable  Air  Volume  Air  Distribution 
Systems.  Continuous  velocity  pressure  indication  output 
signal  also  provided. 

SPECIFICATIONS 

General:  The  terminal  unit  is  controlled  to  maintain  a  set 
space  temperature  independent  of  up-stream  static  or  velocity 
pressure.  The  setpoint  of  the  airflow  controller  is  reset  to 
increase  or  decrease  the  airflow  (CFM)  from  the  terminal  unit 
to  maintain  the  temperature  at  setpoint  when  the  space 
temperature  drifts  from  the  setpoint. 

Temperature  Setpoint  (SPA):  Adjustable  41  toSS^F 
(5to35»C). 

Airflow  Setpoint  (SPS):  Adjustable  0  to  100%,  0.01  to  1 .5" 
(0.25  to  38.1  mm)  W.C.;  factory  set  at  midrange  for  the  terminal 
unit  size  in  the  range  of  0.01  to  1.5"  (0.25  to  38.1  mm)W.C.{400 
to  4800  ft./min.  (2.03  to  24.38  m/s)  at  70°F  (21  “C)]. 

High  Flow  Limit:  Adjustable  0  to  1 00%. 

Low  Flow  Limit:  Adjustable  0  to  1 00%. 

Air  Conditioning  Terminal  Unit  Airflow  Range: 

100  thru  5000  CFM. 

Inputs: 

Velocity  Pressure,  0.01  to  1 .5"  (0.25  to  38.1  mm),  W.C. 
[400  to  4800  ft./min.  (2.03  to  24.38  m/s)  at  70“F  (21  "C)]. 
Temperature  Sensor,  1 000  ohm  Balco,  typically  TS-81 01 
orTS-8111. 

Reset: 

Pressure  Control,  1  to  1 1  Vdc. 

Temperature  Control,  2  to  15  Vdc. 

Remote  Setpoint,  AT-8000  series,  typically  AT-81 58. 
Outputs: 

Damper  Control,  2  thru  1 5  Vdc  at  1 2  mA,  D.A.  or  R.A. 
Indication,  1  to  1 1  Vdc  at  2  mA. 

Other  Controlled  Devices,  2  thru  15  Vdc  at  12  mA. 
Throttling  Range: 

Temperature,  3, 6,  O^F  (2, 3. 5°C),  by  jumper;  factory  set  at 
3“F(2°C). 

Pressure,  1 0  to  200%,  factory  set  at  63%. 

Power  Requirements:  24  Vac  @  3  VA. 

Power  Supply  Available:  20  Vdc  @  50  mA;  6.4  Vdc  (5)  4  mA. 

Environment: 

Ambient  Temperature  Limits, 

Shipping  and  Storage  -40  to  lOO’F  (-40  to  71  °C). 
Operating  40  to  140°F  (4  to  60°C). 

Humidity,  5  to  95%  RH,  non-condensing. 

Locations,  NEMA  Type  1  indoor  only. 

Tap  Over  Pressure,  15  in.  (381  mm)  W.C. 

Connections:  See  Figure  1  for  designations. 

Wiring,  Coded  screw  terminals. 

Air  Pressure  Taps,  2  high  and  2  low,  barbed  fittings  for 
1  /4"  O.D.  plastic  tubing. 

Cover  Aluminum. 

Mounting:  ±1 5°  from  horizontal  on  vertical  surface.  Avoid 
locations  where  high  radio  frequency  or  electromagnetic  inter¬ 
ference  generating  devices  are  near. 


4t 


High  and  Low 
Pressure  Taps 


TS-81 01 
Space 
Sensor 


0= 

ASP-589-015 
Velocity  Pressure 
Meter  (Optional) 


Figure  1.  Typical  Wiring  PP-8121  Terminal  Unit  Control 
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24G«l^ 

COM 

Red(Tape  oft) 


Yellow 


‘24  Vac 
Power 


Power 
:  120 
Vac 


MP-5430 

Damper 

Actuator 


Blue 


Dimensions:  4-3/4"  high  x  4-7/8"  wide  x  5-7/8"  deep 
(120  mm  X  122  mm  X  149  mm). 

Velocity  Pressure  Sensor  Flow  stations  which  provide  tra¬ 
verse  and  averaging  results  are  recommended.  The  PP-8000 
series  are  usable  with  air  station  pickups;  orifice  rings  and 
other  pressure  sensors  available  from  other  manufacturers. 


ACCESSORIES 

AP-305  Duct  static  pressure  sensing  tip  for  pressure  0.01" 

(0.25  mm)  and  up 

ASP-589-01 5  0  to  1  -1  /2"  (0  to  3.8  cm)  W.C.  velocity  pressure 


AT-81 58 

AT-8258-101 

AT-8901 

CC-8101 

TP-8101 

TP-8124 

TS-81 01 

TS-81 11 

TS-8241 

TS-8261 

TS-8501 

TS-8601 


indication  meter. 

Remote  setpoint  adjuster,  dual  scale  55  to  85® 
(13  to  29®C) 

Night  setback  scale  for  AT-81 58 

Remote  setpoint  adjuster 

Electronic  single  stage  relay 

Room  temperature  controller 

Room  temperature  controller/dual  setpoints 

Room  sensor 

Room  sensor  with  setpoint 

Diffuser  sensor 

Light  fixture  sensor 

Outdoor  sensor 

Selective  ratio  discharge  sensor 
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BUILDING  222 

ANNUAL  ENERGY  SAVINGS  SUMMARY 


Item 

Baseline 

ECO 

Annual  Energy 
Savings 

Adj.  Annual  Energy 
Savings* 

Annual  Electric 
(MBTU) 

563.48 

303.54 

259.94 

259.94 

Annual  Natural 

Gas  (MBTU) 

200.97 

327.96 

-126.99 

-126.99 

Electric  Demand 
June  (KW) 

37.86 

26.34 

11.52 

11.52 

Electric  Demand 
July  (KW) 

46.42 

33.73 

12.70 

12.70 

Electric  Demand 
August  (KW) 

45.10 

29.17 

15.92 

15.92 

*Energy  savings  prorated  on  a  square  foot  basis: 
Baseline  Model  Bldg  222B  (sq.ft.)  8412 

ECO  Model  Bldg  222B  (sq.ft.)  841 2 

Square  Footage  Adjustment  Factor  1.000 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION: 
PROJECT  TITLE: 
ANALYSIS  DATE: 


Fort  Riley  REGION:  2  (Kansas) 

Feasibility  Study  for  HVAC  Upgrade 
05/04/95  ECONOMIC  LIFE: 


PROJECT  NO: 
FISCAL  YEAR: 
PREPARED  BY: 


1406-005 

1995 

C.  Wohlert 


1.  INVESTMENT: 


BLDG  222  -  Replace  SZ  AHU  w/  VAV  AHU 


A.  CONSTRUCTION  COST 


B.  SIOHCOST  (5.5%of1A)  = 

C.  DESIGN  COST  (6.0%  of  1A)  = 

D.  TOTALCOST  (1 A  -f- 1 B  -K 1 C)  = 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

F.  PUBLIC  UTILITY  COMPANY  REBATE  = 

G.  TOTAL  INVESTMENT  (1  D  -1  E  -1  F)  = 

2.  ENERGY  SAVINGS  (  +  )  OR  COST  (-): 

DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS: 


$28,530 

$1,569 

$1,712 

$31,811 

$0 

$0 

. > 


ENERGY 

FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT. 

$12.10 

260 

$3,145 

15.88 

$49,947 

B. 

DIST 

$0.00 

0 

$0 

19.16 

$0 

C. 

NAT  GAS 

$4.12 

(127) 

($523) 

18.30 

($9,575) 

D. 

COAL 

$0.00 

0 

$0 

16.62 

$0 

E. 

ELEC.  DEMAND 

$809 

14.88 

$12,042 

F. 

TOTAL 

133 

$3,431 

. > 

$31,811 


$52,415 


NON-ENERGY  SAVINGS  (4-)  OR  COST  (-) 

A.  ANNUAL  RECURRING  (-f /-) 

1  ANNUAL  MAINTENANCE 

2 

3 

4  TOTAL  ANNUAL  DISC.  SAVINGS  {  +  )  /  COST 


NON-RECURRING  (4-/-) 
ITEM 


a.  BASELINE  EQUIP.  REPLCMNT. 

b. 

c. 

d. 

e. 

f.  TOTAL 


SAVINGS  (4-) 
COST(-)  (1) 


$14,214 


OCCURRENCE  (2) 


$0 

14.88 

$0 

$0 

14.88 

$0 

$0 

14.88 

$0 

$0 

$0 

1  OF 

DISCOUNT 

DISCOUNTED 

:  (2) 

FACTOR  (3) 

SAVINGS/COST  (4) 

(TABLE  A-2) 

5 

0.863 

$12,267 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (4-)  OR  COST  (-) 


$0 

$0 

$0 

$0 

$12,267 


(3A4  -H  3Bf4)  = 


4.  FIRST  YEAR  DOLLAR  SAVINGS  (4-)  /  COSTS  (-)  {2F3  4- 3A4  4- (3Bf1 /Economic  Life)} 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY)  (1G/4)  = 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  4-  3C)  = 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (6/1 G)  = 

_  (MUST  HAVE  SIR  >  1 .25  TO  QUALIFY) 


$12,267 

$4,142 

7.68 

$64,681 

2.03 
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TOTAL  CHARGE  LESS  EGA  $663,733.05  $654,204.02  $466,380.85  $440,475.25  $471,843.22  $522,536.02  $513,084.82  $503,633.62  $509,648.02  $469,156.45  $427,522.45  $543,909.65 

SUMMARY 

MONTHLY  DIFFERENCE  $70.02  $87.90  $59.00  $59.00  $70.32  $70,32  $70.32  $70.32  $70.32  $59.00  $59.00  $63.77 

ANNUAL  DIFFERENCE .  $809.29 
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BUILDING  5000 

ANNUAL  ENERGY  SAVINGS  SUMMARY 


Item 

Baseline 

ECO 

Annual  Energy 
Savings 

Adj.  Annual  Enefgy 
Savings* 

Annual  Electric 
(MBTU) 

408.42 

326.52 

81.90 

81.90 

Annual  Natural 

Gas  (MBTU) 

275.56 

79.38 

196.18 

196.18 

Electric  Demand 
June  (KW) 

31.33 

30.30 

1.03 

1.03 

Electric  Demand 
July  (KW) 

31.90 

31.79 

0.11 

0.11 

Electric  Demand 
August  (KW) 

31.75 

33.01 

-1.26 

-1.26 

*Energy  savings  prorated  on  a  square  foot  basis: 
Baseline  Model  Bldg  5000  (sq.ft.) 

ECO  Model  Bldg  5000  (sq.ft.) 

Square  Footage  Adjustment  Factor 


4667 

4667 

1.000 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

LOCATION: 

Fort  Riley 

REGION:  2  (Kansas) 

PROJECT  NO: 

1 406-005 

PROJECT  TITLE: 

Feasibility  Study  for  HVAC  Upgrade 

FISCAL  YEAR: 

1995 

ANALYSIS  DATE: 

05/08/95 

ECONOMIC  LIFE: 

20 

PREPARED  BY: 

C.  Wohlert 

1.  INVESTMENT: 

BLDG  5000  -  Replace  MZ  AHU  w/  3  Furnace  Air  Conditioning  Units 

A. 

CONSTRUCTION  COST 

$37,026 

B. 

SlOH  COST 

(5.5%  of  1A)  = 

$2,036 

C. 

DESIGN  COST 

(6,0%  of  1A)  = 

$2,222 

D. 

TOTAL  COST 

(1A  -t-IB  -no  = 

$41,284 

E. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

$0 

F. 

PUBLIC  UTILITY  CQMPANY  REBATE  = 

$0 

G. 

TOTAL  INVESTMENT 

(1D-1E-1F)  = 

. > 

$41,284 

I2.  ENERGY  SAVINGS  (  +  )  OR  COST  (-): 

DATE  OF  NISTR  85-3273-9 

USED  FOR  DISCOUNT  FACTORS: 

JAN  ’95 

ENERGY 

FUEL  COST  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU  (1)  MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT. 

$12.10  82 

$991 

15.88 

$15,737 

B. 

DIST 

$0.00  0 

$0 

19.16 

$0 

C. 

NAT  GAS 

$4.12  196 

$808 

18.30 

$14,793 

D. 

COAL 

$0.00  0 

$0 

16.62 

$0 

E. 

ELEC.  DEMAND 

($47) 

14.88 

($701) 

F. 

TOTAL 

278 

$1,752 

. > 

$29,829 

3.  NON-ENERGY  SAVINGS  (  +  )  OR  COST  (-) 

A. 

ANNUAL  RECURRING  (  +  /-) 

1  ANNUAL  MAINTENANCE 

$652 

14.88 

$9,696 

2 

$0 

14.88 

$0 

3 

$0 

14.88 

$0 

4  TOTAL  ANNUAL  DISC.  SAVINGS  {  +  )  /  COST 

$652 

$9,696 

B. 

NON-RECURRING  (-1-/-) 

ITEM 

SAVINGS  (-H) 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

COST(-)  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS/COST  (4) 

(TABLE  A-2) 

a.  BASELINE  EQUIP.  REPLCMNT.  $72,986 

5 

0.863 

$62,987 

b. 

$0 

c. 

$0 

d. 

$0 

e. 

$0 

f.  TOTAL 

$72,986 

$62,987 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (-H)  OR  COST  (-) 

(3A4  -H  3Bf4)  = 

$72,683 

4.  FIRST  YEAR  DOLLAR  SAVINGS  (  +  )  /  COSTS  {-) 

(2F3 -1- 3A4-I- (3Bfl /Economic  Life)) 

$6,053 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY) 

(1G/4)  - 

6.82 

6.  TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  -h  30  = 

$102,511 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(6/1 G)  - 

2.48 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 

Dl-18 
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TOTAL  CHARGE  LESS  EGA  $663,802.48  $654,298.87  $466,444.52  $440,538.92  $471,919.09  $522,611.89  $513,160.69  $503,709.49  $509,723.89  $469,220.12  $427  586.12  $543  967  69 

SUMMARY 

MONTHLY  DIFFERENCE  $0.59  ($6.95)  ($4.67)  ($4.67)  ($5.56)  ($5.56)  ($5.56)  ($5.56)  ($5.56)  ($4  67)  ($4.67)  $5  73 

ANNUAL  DIFFERENCE .  ($47.11) 
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DENVER,  CO  80227  EXISTING  CONDITION  OF  BLDG.  #5000  FIRE  STATION 

REPORT-  LS-C  BUILDING  PEAK  LOAD  COMPONENTS  TOPEKA,  KS 


tl 

1 

rH 

CT^ 

in 

cn 

o 

ro 

cn 

ID 

CO 

o 

o 

tl 

1 

m 

rn 

CM 

m 

m 

o 

CM 

CTl 

iH 

T-\ 

o 

o 

9 

(1 

L> 

U 

1 

00 

CM 

o 

o 

in 

O 

o 

n 

o 

o 

» 

CM 

n 

1 

3 

§ 

CM 

t 

CM 

• 

g 

1 

1 

m 

CM 

f 

m 

1 

o 

o 

o 

o 

1 

iH 

iH 

o 

o 

o 

« 

m 

1 

>1 

m 

1 

U 

H 

SS 

H 

m 

CO 

M 

;z: 

I 

lO 

m 

CM 

o 

o 

in 

fO 

(Jl 

in 

o 

o 

B 

H 

<X> 

w 

X 

t 

CM 

CM 

r- 

r- 

n 

o 

CO 

m 

ID 

00 

o 

o 

U 

JAN 

! 

1 

CO 

'V. 

t 

r' 

n 

o 

CO 

tH 

o 

r' 

o 

o 

o 

j| 

g 

I 

iH 

CJ^ 

m 

C) 

o 

o 

I— < 

n 

r> 

1— 1 

o 

o 

n 

It 

s 

1 

1 

iH 

1 

rH 

1 

' 

1 

I  00  00  CD 


r  r-  00 


▻4 

o» 

S  CO 


e  g 

m 


'I  ooooooor-oooo  i 

I  0000000^0000  I 


g 

I 


I  ooooooor-oooo  t  r- 

. I  • 

!  OOOOOOOCMOOOO  I  (N 


I  OOOOOOOOOOOOO  I  OOCNr- 

I  ooooooor^oooo  i  i^oo 
I  ooooooonoooo  i  mt-iw 

I . I  ••• 

I  OOOOOOOOOOOO  I  cnujo 


B 

B 

2 

It 

Pm 

H 

It 

O 

5 

Hi 

It 

Pm 

Pm 

to 

u 

Q 

K 

O 

CM 

o 

O 

{[ 

D 

Ch 

U 

II 

< 

GO 

ID 

a\ 

II 

ID 

a\ 

II 

CM 

ID 

^inonmooooo 
aiOOOCh»HO(M^rH 
innmo^oor-iio 


iH  o  o  I  UO 
^  o  o  I  in 


r-l  c>j  o  o  I 


pa 

i-a 

m 

M 

CO 


i  HnOtMOOOTHl^lOOO  I 


(N'O'cna^c^OHr-CDcooo 

TTOor'HinO'^OJOr'OO 

■«a'(NjcntNOOrriDrncN>oo 


I  mi-tfHOOOOin^rHOO  l  CJ^OlrH 


m 

m 

U  pq 

pq 

pq 

pq 

»-q 

to  <  U 

u 

O 

u 

D 

D 

2 

pq  P 

M  < 

< 

< 

< 

pq 

m 

O 

U  P 

(U 

PU 

(U 

1 

M 

<  E 

3  CO 

CO 

CO 

CO 

Q 


Q 


D 

m 


u 
£> 

g  S 

O  O 
U  CO 

CO  CO  to  CO 
^  b  CO  CO 


S8338gg 

«  O  O  Q  H  o 


gg88B 


Dl-24 


t 

Oi 
m  CO 

\  • 

D  W 

6  g 


I  ^  CM  »H 


B 

CO  S 

o 

SS  M 

Z  % 

g  g 

M  H 
O  CO 

s 

CO  CO  O 

o  M  a 

1-^  B  M 


99 

O  O 
iq  ►a 

999 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2. ID  2/  7/1995  11:41:11  PDL  RUN 

DENVER,  CO  80227  EXISTING  CONDITION  OF  BLDG.  #5000  FIRE  STATION 

REPORT-  PS-B  MCMITHLY  PEAK  AND  TOTAL  ENERGY  USE  TOPEKA,  KS 


a\ 
u  cs 

I  • 


CO  in  00  rH  m  CN  n 

00  ID  00  CM 

.H  \  o>  'v.  00 

.  tn  •  •  n  •  • 

ID  iH  CM  n  00  in 

iH  in  Ch  n  in 

CM  rH 


m  o  n  in  CM  cn  in 

rH  n  O  rH 

O  'v.  O  v. 

.  •  in  •  •  m 

O  m  CM  ID 

rH  O 


O  O  rH  O  O  O 

o  o  o  o  o 

O  O  \  O  O  \  o 

.  .  o  •  •  H  . 

O  O  rn  o  o  rn  o 


o 

o 

o 

o 


,H  O  O  »H  ^ 

O  O  CM 

rH  .  .  o  • 

n  o  o  fn  C' 


CTtmmiDinfnmin 
00  n  ID  in 

oo'^iHoov.ocn'v. 

»  o  •  •  n  •  •  CM 

ID  (M  O  n  O  rH 

rH  n  in  ID  00 


00 
tn  00 
in  H 


in  ID 

C'  rH 
CM  CM 


O 

VD 

00 

CM 


m  CM  r* 
O  rH  CM 
rH 

i  in  • 

CM  rH  ID 
n.  CM 


oocMmoocM'^ocMr-t^oo 

OOHCMOOrHrHrHrHrHinrH 

»D'v.c:>iD*^cncn'^roo^\ 

•  p»-  .  .Ol  •  »  .rH 

corHoooocMiDin  minrn 
ID  CM  ID  CM  ID  mo 


inmcMmrHCMino 

mmrH^oorHcniD 

ino>'N.ooo\iom 

•  .  00  »  •  m  •  • 

CMIDCMDIOOCMOOOO 
O  O  O 


at 

o 


ID 

o 


CM  rH 
rH  m 
'v.  at 

• 

c- 

CM 


lOOOOOOCMOOOOCM 
^rHOCMrHOOOrH 
O'v.t^C^l'V.lOlD'v. 
.  rH  .  .  O  •  •  rH 

Ot  r'  m  C7t  00  m 

CTI  CM  ID  CM  ID 


00 

00 


00  00 

o  o 

^  rH 


a 


>H 

1 


PH 

H 

M 


H 

U 

O 


U 

u 

Q 


Dl-26 


EMC  ENGINEERS  INC,  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2. ID  2/  7/1995  11:41; 11  PDL  RUN  1 

DENVER,  CO  80227  EXISTING  CONDITION  OF  BLDG.  #5000  FIRE  STATION 

REPORT-  BEPS  ESTIMATED  BUILDING  ENERGY  PERFORMANCE  TOPEKA,  KS 


rtj  m 
)  I 

w  w 
CO  to  II 

e  Q 

«  «  w 

O  O  C5 


lOOOOOOOO  I  ID 

inooooooo  I  in 


inooooooo 


r: 

M 

U 


o  I  rg 
00  O  CM  t  ^ 


OCOlDOOfMOtM  I  00 


CS  1-1 

«  w 


gg 

ss 

o  «: 

Cl 


tj  03  Cl 

O  ?  P4  K  >-• 

SShS  is 

« 

^  S  J<  o  S  ra 

assists 


Dl-27 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTW7VRE  DEVELOPMENT  INC  DOE-2. ID  2/  4/1995  9:27:18  SDL  RUN 

DENVER,  CO  80227  PROPOSED  MODIFICATION  FOR  BLDG.  #5000  FIRE  STATION 

REPORT-  SS-A  SYSTEM  MONTHLY  LOADS  SUt^lARY  FOR  ZONE_#l  TOPEKA,  KS 


SwSs  •^m-^MncsoootNvor'i’^ 

I  oooo^rHTH^<«tinoo 

HWi-l'-'  . 

iX  nnmmcDoochCho^r^mrn 


irjr-rHrNjcriU5C7^cDfniDcn'3' 

rHWDiHinCnrHa^OJCn'^inrH 

inr>ir)^rnmvDcx>otn^m 


oooiusmoooooouir^ 

no^ooooooOfOrHC^ 

inujocMOOOOor''^''# 


Pd  pLi  ^4  [«4 

03  n  U5  tH 


incMr'CTiOOOOor'O^D 

vooo^-^ooooorHocn 

^1-fOinoooooHor* 

vD-^rnooooooorHin 


ooooa3rHvorncj\inoo 

OOOOVDO^rnomMOO 

oooo'^io*<^'«3>rv)t^oo 


Pd  Pd  Pd  Pd  ^ 


Pd  pD  Pd  Pm  tLt 

(  O  CM  <  1 

1  a  CM  o  1 

1  CO 

Z 

D 

M 

p 

62 

87 

86 

95 

90 

85 

1  M  O  1 

t  (D  1 

‘  O 

U 

z 

1 

o 

(Nj  iO 


ooooornooomr'oo 

ooooo^t^nrMt^oooo 

oooomooion-'^r'oo 

oooofOir»^.-*£nnoo 

0000f^»-«0^in'^m00 

OOOO^OminUDrHOOO 


.  .  .  .  1  VD 

1 

1 

rH  O  O  O  1 

1 

W 

rH  1 

1 

1 

1 

U  Z 

w 

t 

X  M 

1 

j 

M  Q 

H 

a  . 

D1-28I 

O 

O  P4  H  >  u 

pD  Piq  U  O  W 

<  C'J  O  K  Q 


1-^  Pi3  Q 

O  O 
H  W  U 


U  O  E-t  O 

^  z  <  z 


ocinoO'^int^in^iDoo 

ininminincNiHoorjiDinin 

ooooo«Hn^minoo 

ooooujooooaiCT»r^oo 


oo-^toooooooincn 

OOCNJOOOOOOO'#^ 

oocDoooooooior^ 

ooinoooooooiooi 


in^DtnC'jascsooiooorsj’^  i 
'^^romr'rH  r^ocp>ioi 

ojCM'S'UDm  r>*incNJ» 


oooooooooooo 


oooooooooooo 


OOOO'^O'^'^O'cfOO 
03  (N  rg  CM 

n  r-  p' 


'^CM'S'OOOOOOOO'^ 
Ttr^^CMVO  CMCM-*# 

t^vor-r-cn  r-r^r- 


invDtnrMOOfMOOvooofM^ 

r^ocnin 

CMCM-'S'Ujn  r-mcM 


oooooooooooo  I 


on\o<^ooooooooooo 

m  CM  o  00  CM  (N  o 

^  ^  n  i-« 


OOOOVD00’»^‘^««»^OO  I 
ID  O  •«3'  --t  ’«!f  f-H  I 

n  r*  vD  i 


j  O  fii  Eh  >  U 
B  D  U  U  O  W 
h  <  m  o  z  a 


ANNUAL  3222  1960  0  3578  5424  3336  8760  0  0  3578 


r'tMtNjfMvDr'jCT>'«ru5»Hrsivo 

U3VOU>lDir>OVDOU^t^lOVO 

OOOOflOCDi-tOOCrirHr**rHOOOO 

o>(T'CT»(i'U3ininioir)'d'cncri 

T-J  rH  »H  tH  »”• 


oo^mjDtNfSTHcno^j'rjoo 

oujOi-ii^incrirMO^'^tNO 

incMio^ioinooo^iHiD'si'm 

(NCJCMCvjOTj'^TfTj'r'jr'JCN 


w  o 

«  X 

H  O 
W  U  £ 


'  <  ' 


»H  fH  03  rn  O 

^  m  p~  'j'  o 

m  r'  in  tH  o 


o  o  o  o  1 

o  o  o  o 

o  o  o  o 


TtinooooomcNj'^ 


|a4  b  Pm 


Pm  Pm  Pm  Pm 
00  n  ID  O 


n  n  Tf  rf 


fvj  n 


Pm  Pm  Pm 
n  m  r* 


Pm  Pm  Pm 
m  lO  00 


,H  O  iH  l  r' 


OOOOOOOOOONrH 

'^rifHoooooooom  i  o 


o  o  o  o 
o  o  o  00  in 
o  o 


fH  '«t  10  rH  00  O  O  I 


00  rj  o  o  i 

rH  0>  (S»  O  CJ^  O  O  \ 


OOOOflOt-fOrOr^fflOO 
if>  m  in  m  m 


Pm  Pm  Pm  Pm  Pm  Pm 

00  in  lo  ID  00 

in  t*~  r'  1^  lO 


m  q 

Pm 

Pm 

Pm 

Pm 

Pm 

Cm 

1  o 

1  a 

CM 

CM 

^  i 

O  1 

1 

g 

S  § 

O 

VO 

CM 

m 

1  H 

O 

^  1 

t 

P 

m  H 

ID 

00 

00 

cn 

00 

00 

1 

l 

00 

( 

1 

1 

o 

PC 

^  Ol  CTl  CTi  00 


\o  (N  in  H 


6  5  S 

g  pq  w 


OOOOmOfSrnHOOO 

ooooinniot^oojoo 

oooor-cor-iDinr^oo 

ooooomcM'^onoo 

oooopyiinioro^moo 

ooooh'inr-p^pNjooo 


jo  E3  M  t)  O  P« 

»->  <  OT  o  a  D 


E-1  q  3  Eh 

iisss 


ill 

o  <  o 
n  H 


u 
to  m 

§39 

S  8  S 


o  o  o 
in  m  in 
o  o  o 


O  ID  CM 
in  in 
o  p^  in 


00  r- 

00  O  00 
m  rH  m 


th  m  ^ 
in  m 
rH  O  O 


oooot^inmiom 


o 


o  o  o  o 
o  o  o  o 
o  o  o  o 


o  o  o 
o  o  o 
o  o  o 


o  o  *<»  in 


oooooooooo^^ 


cr»CMnntnmoor~tM'«i’rH  i  oi 

tJOOOrHlD  ^CMr^Oll^ 

nmiDf^rn  r^vornicM 


oooooooooooo  I  o 


OOOOOOOOOOOO  j  o 


<<»r-'4'<M'«i'(MTt'«tr<i^rM^  s  id 
r-iDt^r-r-t^r^r^r'r^i^i^  i  r;: 

I  00 


OOOO'4'O’^'^ 
00  CM  ^ 


m  r-  r- 


I  VO 

I  n 
I  m 
I  m 
t 


^CM'tOOOOOOOO*^  1  xtf 
^r-^CMVO  CMCM^ICM 

r^voivr^fn 

\  in 


mcMmmmfnoor-CM'j'rH  i  cn 

TfOOOrHVO  'ttCMC'CTiirf 

fnnvDt^rn  r*ioro»cM 

I  ^ 


oooooooooooo  I  o 


inOrHr-ooooO'^von  i  vo 
cr>  in  I  m 

n  CM  H  n  I  CM 

I  rH 


oooocnr-^^noooo  i 

rH  ^  ^  rH  I 

ro  r-  r-  r'  vo  i 


SEP5«P«>HS5h:jOPljEH>0 

^wg^gppDwygw 


o  p  <  po  o  a  Q 


in 

CM 

n 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2. ID  2/  4/1995  9:27:18  SDL  RUN 

DENVER,  CO  80227  PROPOSED  MODIFICATION  FOR  BLDG.  #5000  FIRE  STATION 

REPORT-  SS-A  SYSTEM  MONTHLY  LOADS  SUMMARY  FOR  ZONE  #3  TOPEKA,  KS 


r-'5tvooiniDa>n'S'floo>r^ 

^DvDUDvDoor-mtHtfioDinuj 

rornnnooiDt^t^r'^Dmn 


tMVDi-<ooncvi'^r-r-tf->rsi 

Nncstnoo^rH^ot^ininfM 

o^r-<TicovDniDiD»-ia>ooa» 

THrHf-H»Hr'innnrn»-iiHTH 


ro(Mir»»-iooooo(Noak 

roinajcMOOOOOinor' 

lOlDtHnOOOOOOOOro 

rniDOOCNOOOOOrHOOD 


oo<o<X)<riooooO'«#om 

om-^fiHooooooocn 

fHCTtr'OOOOOOOO^ 

oiooooooooooi-i 


oooovDininoooinoo 

oooor-or^oj'^'^oo 

OOOO(n'«tf0H(M(i>OO 


pLi  {14  Pm  Pm 


Pm  1x4  p;4  Pm  Pm 


^  r-  ID  a>  r* 


ID  cn  rH  ir> 


oooo-^OiorMr^CTioo 

OOOO^r^Or^O^DOO 

oooot^av(NvoiDinoo 

OOOOVOCMCsliDUJaJOO 

0000rHcDr>.r.,HC'400 

ooodiDHrnrododd 


U  PM  H  >  U 

D  f*J  U  O  PQ 

<  CQ  O  SS  Q 


DI-3O1 


w  H  Eh  O 

O  U  Q  ►:}  W 

►q  pq  3  Q  PM 

*^00 

EH  pa  i-q  U 


H  K  ID 

Q  t-q  3  eh 

S  8  g  8 

t-q  U  ^ 


2 

2;  N 

0 

Q 

> 

0 

K 

0 

< 

M 

U 

h 

Eh 

Pm 

< 

Pm 

0 

U 

U1 

M 

0 

u 

Pm 

CO 

2 

t-q 

M 

M 

H 

in 

0 

5 

EH 

H 

Q 

0 

> 

hP 

S 

pq 

n 

< 

pa 

Q 

pq 

pq 

tn 

m 

M 

0 

0 

Q 

PM  _ 

£ 

SS 

0 

1 

t 

tn 

1 

1 

1 

u 

r' 

q 

1 

pq 

u 

CM 

< 

1 

1 

to 

D 

w 

2; 

CM 

0 

1 

K 

M 

S 

q 

H 

0 

p 

1 

1 

0 

0 

1 

< 

00 

t 

0 

2; 

Kq 

0 

1 

1 

m 

H 

Q 

►q 

1 

0 

0 

X 

\ 

1 

1 

U 

U 

to 

a 

0 

1 

1 

1 

0 

X 

1 

1 

23 

2; 

pa 

0 

1 

« 

H 

Q 

pq 

u 

z 

1 

1 

0 

EH 

< 

2: 

w 

1 

0 

< 

0 

H 

1 

1 

m 

m 

hq 

0 

to 

1 

m 

2: 

1 

! 

OOOOr^VDCvJCNO^CDOO 

nronnCT>t^<T>vDir)Oomn 

OOOOtHCHOVDini-lOO 

THrHrHrHU)U>r-t^r^U)HrH 


000000000000 

000000000000 

000000000000 

000000000000 


nniDOiooooojr-O'^ 
Or^OOO  HCNJtN 

■«f^vDr~n 


000000000000 


000000000000 


^CM^O'S'O^^O^O^ 

t*-u3r-r^r-r'r>r^t^r~r»r' 


oooo^0‘«a''^0'^oo 

CD  CM  ^  ^  CN  tNJ 
m  r>- 


'^cM'«#oooooooo'<r 

i^ior^r^n 


mnioCTtoooooor'OTf 
cor^ooo  tHcmcm 

•^«^cDr^n  r^r^in 


000000000000 


0000'^0'«a''«#CM'^00 
00  CM  '•I'  CM 

ro  r-  r- 


hq  O  CM  H  >  U 

p  O  W  U  O  pq 

b  »a;  W  O  ^  Q 


3328  852  0  4580  5424  3336  8760  0  0  4580 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2. ID  2/  4/1995  9:27:18  PDL 

DENVER,  CO  80227  PROPOSED  MODIFICATION  FOR  BLDG.  #5000  FIRE  STATION 

REPORT-  PS-B  MONTHLY  PEAK  AND  TOTAL  ENERGY  USE  TOPEKA,  KS 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  D01-2.1D  2/  4/1995  9:27:18  PDL 

DENVER,  CO  80227  PROPOSED  MODIFICATION  FOR  BLDG.  #5000  FIRE  STATION 

REPORT-  BEPS  ESTIMATED  BUILDING  ENERGY  PERFORMANCE  TOPEKA,  KS 


g 


GOOOOOOOO 

roooooooo 


CTiOOOOOOO 


oovoof^or- 

^  O  O  GO  O  CM 


Or>CDOOCMOiH 


SB 


gggg 

g“88 

H  u  m  a: 

bIss 

M  o 

M  to  g  I 

w  w 

isq  U  U 
EH  EH  «  p; 

o  o  w  w 


Dl-32 


NOTE  ELECTRICITY  AND/OR  FUEL  USED  TO  GENERATE  ELECTRICITY  IS  APPORTIONED  BASED 
ON  THE  YEARLY  DEMAND.  ALL  OTHER  ENERGY  TYPES  ARE  APPORTIONED  HOURLY. 


ENGINEERING  DATA 


G21Q  "PULSEai  "SERIES 
UP-FLO  GAS  FURNACES 


GAS  FURNACES 


G21Q 


Bulletin  #480175 


*93.2%  to  96.2%  A.F.U.E. 

40,000  to  100,000  Btuh  Input 
Add-On  Cooling  —  1-1/2  thru  5  Nominal  Tons 

*bol8tftd  Combustion  System  Rating  for  Non-Weatherized  Furnaces 


March  1992 
Supersedes 
February  1992 
November  1991 


Application  —  Lennox  G21  series  gas  furnaces  are  available  in  eight 
models  (natural  gas  or  LPG)  with  input  capacities  of  40,000,  60,000, 
80,000  and  100,000  Btuh.  Units  operate  on  the  pulse  combustion  prin¬ 
ciple  and  do  not  require  conventional  pilot  burner,  main  burners,  flue 
or  chimney.  Standard  size  cabinet  with  side  or  bottom  return  air  entry 
permits  installation  in  a  basement ,  utility  room  or  closet.  Lennox  add¬ 
on  evaporator  coils,  electronic  air  cleaners  and  power  humidifiers  can 
easily  be  added  for  a  total  comfort  all-season  system.  Replacement  of 
furnaces  manufactured  by  Lennox  in  the  last  twenty-five  years  can  be 
done  with  only  minor  modification  to  duct  work  or  add-on  coils. 

High  efficiency  of  the  G21  series  is  achieved  with  a  unique  heat  ex¬ 
changer  design  which  features:  finned  cast  iron  combustion  cham¬ 
ber,  temperature  resistant  steel  tailpipe,  aluminized  steel  exhaust  de¬ 
coupler  section  and  a  finned  stainless  steel  tube  condenser  coil. 
Moisture,  during  the  process  of  combustion,  is  condensed  in  the  coil, 
extracting  almost  every  usable  Btu  out  of  the  gas.  Most  of  the  com¬ 
bustion  heat  is  utilized  in  the  heat  transfer  from  the  coil,  producing 
flue  vent  temperatures  as  low  as  100F  to  130F  which  allows  the  use 
of  PVC  (polyvinyl  chloride)  pipe  for  venting.  Furnace  can  be  vented 
through  a  sidewall,  roof  or  to  the  top  of  an  existing  chimney  with  up 
to  35  ft.  of  PVC  pipe  and  up  to  four  90  degree  elbows.  Condensate 
created  in  the  coil  (PH  ranges  from  4.0  to  6.0)  is  not  harmful  to  stan¬ 
dard  household  plumbing  and  can  be  drained  into  city  sewers  and 
septic  tanks  without  damage. 

Dl-33 

NOTE  —  Specifications,  Ratings  and  Dimensions  subject  to  change  without  notice. 


The  G21  furnace  has  no  pilot  light  or  burners.  An  automotive  type 
spark  plug  is  used  for  ignition  on  the  initial  cycle  only,  saving  gas  and 
electrical  energy.  In  the  pulse  combustion  process,  the  use  of  atmo¬ 
spheric  burners  is  eliminated,  with  combustion  confined  to  heat  ex¬ 
changer  combustion  chamber.  Sealed  combustion  system  virtually 
eliminates  the  loss  of  conditioned  air  due  to  combustion  and  stack 
dilution.  Combustion  air  is  piped  to  the  furnace  with  same  type  PVC 
pipe  as  used  for  exhaust  gases. 

Furnace  is  equipped  with  standard  type  redundant  gas  valve  in  series 
with  gas  expansion  tank  and  gas  intake  flapper  valve.  Also  factory 
installed  are  an  air  intake  flapper  valve,  purge  blower,  spark  plug  ignit¬ 
er,  flame  sensor  with  solid-state  control,  solid-state  blower  control, 
limit  control,  high  and  low  voltage  terminal  strip,  30VA  transformer 
and  cleanable  air  filter.  Furnished  for  field  installation  are  a  flexible  gas 
line  connector,  (4)  isolation  mounting  pads,  base  insulation  pad  and 
condensate  drip  leg. 

Optional  equipmentavailableiflue  vent/air  intake  line  roof  or  wall  ter¬ 
mination  installation  kits,  LPG  conversion  kits,  mufflers,  furn^e 
twinning  kit,  continous  low  speed  blower  kit,  external  filter  mounting 
kit  and  thermostat. 

G21  units  are  shipped  completely  factory  assembled  with  all  controls 
installed  and  wired.  Units  are  test  fired  atthe  factory  before  shipment 
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SPECIFICATIONS 


Made!  No. 


Input  Btuh  _ 


Output  Btuh  _ 


*A.F.U.E.  _ 


California  Seasonal  Efficiency 


Temperature  rise  range  {®F) 


High  static  certified  by  A.G.A.  (in  wg.) 


Gas  Piping  Size  _ 

I.P.S.  (in.)  **LPG 


Vent/Intake  air  pipe  size  connection  (in.) 


Condensate  drain  connection  (in.)  SDR11 


Blower  wheel  nominal  diameter  x  width  (in.) 


Blower  motor  hp 


Number  and  size  of  filters  (In.) 


Tons  of  cooling  that  can  be  added 


Shipping  weight  (lbs.) 


Number  of  packages  in  shipment 


Electrical  characteristics 


•*LPG  kit  (optional) 


Cont  Low  Speed  Blower  Switch  Kit  (optional) 


Furnace  Twinning  Kit  (optional)  _ 


Cont.  Low  Speed  Blower  Switch  (optional) 


G21 03-40 

G21 03-60 

40,000 

60,000 

38,000 

55,000 

96.2% 

94.1% 

90.7% 

89.9% 

35  —  65 

o 

1^ 

1 

o 

.50 

.50 

1/2 

1/2 

1/2 

1/2 

2 

2 

1/2 

1/2 

10x8 

10x8 

1/3  1 

1/3 

(1)16x25x1 

(1)16x25x1 

1-1/2  — 3 

1-1/2  — 3 

250 

250 

1 

1 

1  120  volts  —  60  hertz  —  1  phase  (less  than  12  a 

II  LB-83176CR I76H95) 

1  LB-83176CE  {66H97) 

Externa)  Rfter  Mounting 
Kit  (optional) 


Part  No. 

•Filter  size  (in.) 


G21Q4-60 


6 


55,000 


94.1% 


88.8% 


35  —  65 


.50 


1/2 


1/2 


2 


1/2 


11x9 


1/2 


(1)16x25x1 


2-1/2  — .4 


255 


1 


LB-83176CE  (66H97) 


LB-83611 A  {90H79)  (All  models  —  not  used  with  twinning  kit) _ 


LB-63093CA  (64H88)  (All  models)  _ 


67H18  (All  models  —  used  with  twinning  kit  only) 


LB-81 87 1CA(16H36) 


(1)16x25x1 


LB-81871CA(16H36) 


(1)16x25x1 


LB-81871CA{16H36) 


(1)16x25x1 


•Filterisnotfurnishedwithkit.  Filter  kit  utilizes  existing  filter  supplied  with  G21  unit  i  •  .  .j  k  w 

•Annual  Fuel  Utilization  Efficiency  based  on  D.O.E.  test  procedures  and  according  to  F.T.C.  labeling  regulations.  Isolated  combustion  system  rating  tor 
non-weatherized furnaces.  C  l^/ S 

•*LPG  kit  must  be  ordered  extra  for  field  changeover.  _ ^  ^  _ _ 


SPECIFICATIONS 


Model  No. 


Input  Btuh 


Output  Btuh 


*A.F.U.E. 


California  Seasonal  Efficiency 


Temperature  rise  range  (®F) 


High  static  certified  by  A.G.A.  (in  wg.) 


Gas  Piping  Size  HaXmal _ 

LP.S.  (in.)  .  **LPG 


Vent/Intake  air  pipe  size  connection  (in.) 


Condensate  drain  connection  (in.)  SDRll 


Blower  vyheel  nominal  diameter  x  width  (in.) 


BFower  motor  hp 


Number  and  size  of  filters  (in.)  _ 


Tons  of  cooling  that  can  be  added 


Shipping  weight  (lbs.) 


Number  of  packages  in  shipment 


Electrical  characteristics 


G21Q3-80 


62103-100 


G21Q4/5-100 


**LPG  kit  (optional) 


Cont.  Low  Speed  Blower  Switch  Kit  (optional) 


Furnace  Twinning  Kit  (optional) 


Cont.  Low  Speed  Blower  Switch  (optional) 


Part  No. 


1  80,000 

80,000 

100,000 

73,000 

73,000 

74,000 

93,000 

95,000 

93.9% 

93.9% 

93.2% 

94.0% 

94.5% 

90.1% 

88.9% 

88.3% 

90.8% 

89.6% 

45  —  75 

o 

1 

o 

35  —  65 

55  —  85 

40  —  70 

.50 

.50 

.50 

.50 

.50 

1/2 

1/2 

1/2 

1/2 

1/2 

1/2 

1/2 

1/2 

1/2 

1/2 

2 

2 

2 

2 

2 

1/2 

1/2 

1/2 

1/2 

1/2 

10x8 

11  x9 

12x12 

10x8 

12x12 

1/3 

1/2 

3/4 

1/2 

3/4 

(1)  16x25x1 

(1)  16x25x1 

(1)20x25x1 

(1)20x25x1 

(1)  20  X  25  X  1 

2  —  3 

1 

1 

mmsEm 

2  —  3 

3-1/2  — 5 

250 

255 

297 

297 

297 

1 

1 

1 

1 

1 

II  1 20  volts  —  60  hertz  - 

—  1  phase  (less  than  12  amps)  All  models  I 

II  LB-83176CF 
I66H98) 

LB-83176CF 

(66H98) 

LB-83176CF 

(66H98) 

LB-83176CP 

(73H62) 

LB-831 76CP 
(73H62) 

External 
Filter  Mounting 
Kit  (optional) 


•Filter  size  (in.) 


LB-8361 1 A  (90H79)  (All  models  —  not  used  with  twinning  kit) 


LB-63093CA  (64H88)  (All  models) 


67H18  (All  models  —  used  with  twinning  kit  only) 


LB-81871CA 

(16H36} 


LB-81 87 1CA 
I16H36) 


(1)16x25x  1  1  (1)16x25x1 


LB-81871CB 

(16H37) 


(1)20x25x1 


LB-81871CB 

(16H37) 


(1)20x25x1 


(1)20x25x1 


•Filter  is  not  furnished  with  kit.  Filter  kit  utilizes  existing  filter  supplied  with  G21  unit.  ,  ,  ^ 

•Annual  Fuel  Utilization  Efficiency  based  on  D.O.E.  test  procedures  and  according  to  F.T.C.  labeling  regulations.  Isolated  combustion  system  rating  tor 
non-weatherized  furnaces.  nA 

**LPG  kit  must  be  ordered  extra  for  field  changeover.  ^  ^ 


BLOWER  DATA 


G21Q3-40,  G21 03-60  AND  G21 03-80 
BLOWER  PERFORMANCE 


External  Static 
Pressure 
(in.  wg) 

Air  Volume  @  Various  Speeds  | 

High 

Medium 

Low 

0 

1585 

1392 

920 

.05 

1558 

1364 

917 

.10 

1533 

1354 

915 

.15 

1505 

1335 

912 

.20 

U77 

1315 

905 

.25 

U47 

1294 

893 

.30 

1418 

1272 

887 

.40 

1355 

1225 

858 

.50 

1282 

1164 

803 

NOTE  —  AJI  cfm  data  is  measured  external  to  unit  with  the  ai 

r  filter  in  place. 

G21 04-60  AND  G21O4-80 
BLOWER  PERFORMANCE 


External  Static 
Pressure 
(in.  wg) 

Air  Volume  @  Various  Speeds  | 

High 

Medium 

Low 

0 

1793 

1295 

1050 

.05 

1770 

1290 

1050 

.10 

1747 

1285 

1050 

.15 

1724 

1280 

1050 

.20 

1700 

1275 

1050 

.25 

1675 

1267 

1050 

.30 

1648 

1258 

1050 

.40 

1585 

1233 

1036 

.50 

1517 

1193 

1012 

NOTE  —  All  cfm  data  is  measured  external  to  unit  wtih  the  ai 

ir  filter  in  place. 

G21 05-80  BLOWER  PERFORMANCE 


External  Static 
Pressure 

Air  Volume  (cfm)  @  Various  Speeds  | 

(In.  wg) 

High 

Med-High 

Medium 

Med'Low 

Low 

0 

2460 

2350 

2155 

1900 

1695 

.05 

2430 

2310 

2130 

1875 

1675 

.10 

2395 

2275 

2100 

1855 

1655 

.15 

2355 

2240 

2065 

1825 

1625 

.20 

2315 

2205 

2035 

1800 

1600 

.25 

2275 

2175 

1995 

1780 

1570 

.30 

2235 

2130 

1960 

1740 

1540 

.40 

2155 

2055 

1880 

1675 

1480 

.50 

2070 

1970 

1790 

1605 

1410 

.60 

1980 

1890 

1710 

1540 

1345 

NOTE  —  All  cfm  data  Is  measured  external  to  unit  with  the  air  filter  in  place. 


G2103-100  BLOWER  PERFORMANCE 


External  Static 
Pressure 
(in.  wg) 

Air  Volume  @  Various  Speeds  [ 

High 

Medium 

Low 

0 

1850 

1660 

1500 

.05 

1805 

1635 

1470 

.10 

1760 

1610 

1440 

.15 

1720 

1575 

1420 

.20 

1680 

1540 

1400 

.25 

1635 

1505 

1375 

.30 

1590 

1470 

1350 

.40 

1500 

1400 

1290 

.50 

1400 

1320 

1220 

.60 

1290 

1230 

1140 

NOTE  —  All  cfm  data  is  measured  external  to  unit  with  the  ai 

r  filter  in  place. 

G2104/5-100  BLOWER  PERFORMANCE 


External  Static 
Pressure 
(in.  wg) 

Air  Volume  (cfm)  @  Various  Speeds  | 

High 

Med-HIgh 

Medium 

Med-Low 

Low 

0 

2450 

2340 

2140 

1910 

1690 

.05 

2420 

2310 

2110 

1880 

1670 

.10 

2390 

2270 

2080 

1860 

1640 

.15 

2350 

2240 

2050 

1830 

1620 

.20 

2320 

2210 

2020 

1800 

1590 

.25 

2280 

2170 

1990 

1770 

1570 

.30 

2250 

2140 

1960 

1740 

1540 

.40 

2180 

2060 

1890 

1680 

1480 

.50 

2100 

1980 

1810 

1610 

1420 

.60 

2005 

1890 

1740 

1530 

1350 

NOTE  —  All  cfm  data  is  measured  external  to  unit  with  the  air  filter  in  place. 
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HS14  POWER  SAVER®  SERIES 
CONDENSING  UNITS 
*32,800  to  64,500  Btuh  Cooling  Capacity 

•ARI  Standard  210/240  and  DOE  Ratinga 


cnnncATiON  amjcs  ONtr 
WMEHTWICOUnCT 
svaTEM  A  uarco 


COmHCAtlOH  AmJES  ONLY 
WHEN  THE  COMKCTE 
mTEMSUSTEO 
WITH  AN 


ENGINEERING  DAT/ 
COOLING  UNITS 
CONDENSjNG;UNfrS 
Page  20 ; 

July  1991 

't-i 

Supersedes 
August  1990 


Application  ^  The  HS14  POWER  SAVER  line  of  remote  con¬ 
densing  units  offer  seasonal  energy  efficiency  ratios  (SEER's)  of 
up  to  15.5  In  3,  4  and  5  ton  sizes  with  a  choice  of  single  or  three 
phase  voltage  povi/er  supply.  These  super  efficient  units  are  equip¬ 
ped  with  a  two-speed  compressor  staged  to  deliver  the  precise 
cooling  capacity  desired  with  minimum  operating  costs.  Com¬ 
pressor  operates  on  low  speed  under  light  and  medium  loads  and 
goes  to  high  speed  for  heavy  cooling  loads.  Vertical  discharge  of 
air  allows  concealment  of  the  unit  among  shrubs  on  a  slab  at  grade 
level  or  out  of  sight  on  a  roof.  A  variety  of  matching  blower 
powered  or  furnace  add-on  evaporator  units  provide  a  wide  range 
of  cooling  capacities  and  application  versatility.  See  ARI  Ratings 
table.  For  evaporator  unit  data  see  tab  section  Coils-Blower  Coil 
Units.  Condensing  units  are  shipped  factory  assembled,  piped  and 
wired.  In  addition,  the  units  are  test  operated  at  the  factory  to 
ensure  dependable,  on  the  job  performance.  The  installer  has  only 
to  connect  the  refrigerant  lines  and  make  electrical  connections. 

Approvals  —  Condensing  units  have  been  tested  with  matching 
evaporator  units  in  the  Lennox  Research  Laboratory  environmen¬ 
tal  test  room  and  rated  according  to  U.S.  Department  of  Energy 
(DOE)  test  procedures  and  in  accordance  with  ARI  Standard 
210/240^.  In  addition,  units  have  been  sound  rated  in  the  Lennox 
reverberant  sound  test  room  In  accordance  with  ARI  Standard 
270-84.  Condensing  units  and  components  within  are  bonded  for 
grounding  to  meet  safety  standards  for  servicing  required  by  U.L. 
and  N.E.C.  Units  are  also  U.L.  Listed. 

Equipment  Warranty  —  The  compressor  has  a  limited  warranty 
for  a  full  ten  years  In  residential  installations  and  five  years  in  non- 
residential  Installations.  All  other  components  have  a  limited  war¬ 
ranty  for  one  year.  Refer  to  Lennox  Equipment  Limited  Warranty 
certificate  Included  with  the  unit  for  specific  details. 


Typical  Applications 


NOTE  —  SpecffKatJons,  Ratings  and  Dimensions  subject  to  change  without  notice. 
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HSU  SERIES  CONDENSING  UNITS 
ARI/COOLING  CAPACITY  RATINGS  WITH 
CH20-51  &  CH20-65  EVAPORATOR  UNITS 


SUPPLEMENTAL 
ENGINEERING  DATA 


COOUNG  UNI 


CONDENSING  UNITS 

Page  20bb 


July  1991 


ARI  RATINGS 


Condensing  Unit 
Model  No. 

*ARI  Standard 

270  SRN  (bels) 

*«ARI  Standard  210/240  Ratings 

Evaporator  Unit 

•••Expansion 

Valve 

Kit 

SEER 

(Btuh/ 

Watts) 

EER 

(Btuh/ 

Watts) 

Cooling 

Capacity 

(Btuh) 

Total 

UnH 

Watts 

Up-Flo 

Down-Flo 

Horizontal 

HS14-411V-413V 

(7.6) 

12.70 

9.85 

40,000 

4060 

.... 

.... 

CH20-51 

LB-53081  CA 

HS14-511V-513V 

(7.6) 

12.10 

9.15 

47,500 

5175 

.... 

.... 

CH20-51 

LB-53081CB 

HS14-511V-513V 

(7.6) 

12.30 

9.20 

50,500 

5480 

---- 

.... 

CH20-65 

LB-53081  CB 

HS14-651V-653V 

(7.8) 

11.70 

8.45 

56,000  • 

6610 

.... 

— 

CH20-51 

LB-53081CC 

HS14-651V-653V 

(7.8) 

11.30 

8.65 

60,000 

6945 

i  .... 

CH20-65 

LB-5308  ICC 

•Sound  Rating  Number  in  accordance  with  ARI  Standard  270. 

••Rated  in  accordance  with  ARI  Standard  210/240  and  DOE;  95F  outdoor  air  temperature,  80F  db  /  67F  wb  entering  evaporator  air  with  25  ft.  of  connecting 
refrigerant  fines. 

***Kit  is  optional  and  must  be  ordered  extra  for  field  installation. 


RATINGS 

NOTE  —  7b  determine  Sensible  Capacity,  Leaving  Wet  and  Dry  Bulb  temperatures 
not  shown  in  the  tables,  see  Miscellaneous  Engineering  Data  section,  page  9. 


HS14-411V-413VWnrH  CH20-51  EVAPORATOR  UNIT 
(Low  Speed  Compressor  Operation) 


Enter. 

Wet 

Bulb 

CF) 

Total 

Air 

Vol. 

Icfm) 

1  Outdoor  Air  Temperature  Enterina  Condenser  Coil  l°FI 

_ 75 _ 

a _ 85  _ 

1 _  95 

]  105 

Total 

Cool. 

Cap. 

(Btuh) 

Comp. 

Motor 

Watts 

Input 

Sensible 

To  Total 
Ratio  (S/T) 

Total 

Cool. 

Comp. 

Motor 

Watts 

Input 

Sensible 

To  Total 
Ratio  (S/T) 

Total 

Coot. 

Comp. 

Motor 

Watts 

Input 

Sensible 

To  Total 
Ratio  (S/T) 

Total 

Cool. 

Cap. 

(Btuh) 

Comp. 

Motor 

Watts 

Input 

Sensible 
To  Total 
Ratio  (S/T) 

Dry  Bulb  I^F) 

(Btult) 

Dry  Bulb  (°F) 

(Btuh) 

Dry  Bulb  {°F) 

Drv  Bulb  CF) 

75 

80 

85 

75 

80 

85 

75 

80 

85 

75 

80 

85 

63 

1200 

27.000 

1300 

.87 

1.00 

1.00 

25.500 

1460 

.90 

1.00 

1.00 

24.100 

1620 

.93 

1.00 

1,00 

22.500 

1790 

.96 

1.00 

1.00 

1600 

28.700 

1280 

.95 

1.00 

1.00 

27.100 

1450 

.97 

1.00 

1.00 

25.400 

1630 

1.00 

1.00 

1.00 

23.600 

1810 

1.00 

1.00 

1.00 

2000 

29.800 

1280 

1.00 

1.00 

1.00 

28.000 

1450 

1.00 

1.00 

1.00 

26.200 

1630 

1.00 

1.00 

1.00 

24.100 

1810 

1.00 

1.00 

1.00 

67 

1200 

28.300 

1290 

.67 

.85 

1.00 

26.500 

1450 

.88 

1.00 

24.700 

1630 

.69 

.90 

1.00 

23.000 

1800 

.70 

.94 

1.00 

1600 

29.200 

1280 

.70 

.95 

1.00 

27.400 

1450 

.72 

.96 

1.00 

25.600 

1630 

.73 

.98 

1.00 

23.600 

1810 

.74 

1.00 

1.00 

2000 

29.800 

1280 

.73 

1.00 

1.00 

28.000 

1450 

.75 

1.00 

1.00 

26.200 

1630 

.76‘ 

1.00 

1.00 

24.100 

1810 

.79 

1.00 

1  no 

71 

1200 

29.600 

1280 

.48 

.67 

.83 

27,800 

1450 

.47 

.68 

.85 

25.900 

1630 

.47 

.69 

.88 

24.000 

1810 

.48 

.70 

.92 

1600 

30.600 

1270 

.48 

.71 

.91 

28.600 

1450 

.49 

.72 

.95 

26.400 

1630 

.49 

.73 

.98 

24.300 

1810 

.49 

.75 

1.00 

2000 

31.100 

1270 

.74 

.98 

28.800 

1450 

.51 

.75 

1.00 

26.600 

1630 

.50' 

J7 

1.00 

24.400 

1810 

.51 

.81 

1.00 

NOTE  —  All  values  are  gross  capacities  and  do  not  include  evaporator  coil  blower  motor  heat  deduction. 

HS14-41iy-413V  WITH  CH20-51  EVAPORATOR  UNIT 
(High  Speed  Compressor  Operation) 

Enter. 

Wet 

Bulb 

l"F) 

Total 

Air 

Vol. 

(cfm) 

1  Outdoor  Air  Temperature  Enterina  Condenser  Coil  fFI  1 

_ 85 _ 

1 _ 95  _ 1 

1  _  105  1 

115 

Total 

Cool. 

Cap. 

(Btuh) 

Comp. 

Motor 

Watts 

Input 

Sensible 

To  Total 
Ratio  (S/T) 

Total 

Cool. 

Cap. 

(Btuh) 

Comp. 

Motor 

Watts 

Input 

Sensible 

To  Total 
Ratio  (S/T) 

Total 

Cool. 

Cap. 

(Btuh) 

Comp. 

Motor 

Watts 

input 

Sensible 

To  Total 
Ratio  (S/T) 

Total 

Cool. 

Cap. 

(Btuh) 

Comp. 

Motor 

Watts 

Input 

Sensible 

To  Total 
Ratio  (S/T) 

Dry  Bulb  (°F| 

Dry  Bulb  (“F) 

Dry  Bulb  (°F) 

Dry  Bulb  (“F) 

75 

80 

85 

75 

80 

85 

75 

80 

85 

75 

80 

“8^ 

63 

1200 

41.300 

3030 

.73 

.87 

.98 

39.300 

3240 

.76 

.88 

1.00 

37.300 

3450 

.77 

.90 

1.00 

35.100 

3640 

.78 

93 

m 

1600 

43.700 

3100 

.79 

.93 

1.00 

41.700 

3320 

.80 

1.00 

39.200 

3530 

.82 

.98 

1.00 

37.000 

3740 

.83 

1.00 

W 

2000 

45.200 

3140 

.83 

.99 

1.00 

42.900 

3370 

.84 

1.00 

1.00 

40.700 

3600 

.86 

1.00 

1.00 

38.400 

3820 

.88 

1  00 

67 

1200 

43.500 

3100 

.58 

.70 

.84 

41.400 

3310 

.58 

.72 

.85 

39.100 

3530 

.60 

.75 

.87 

37.000 

3740 

62 

.76 

.89 

1600 

45,900 

3160 

.62 

.77 

.90 

43,600 

3390 

.63 

.78 

.92 

41.200 

3620 

.63 

.80 

.95 

38.800 

3840 

.64 

.81 

.98 

2000 

47.600 

3200 

.•64 

.81 

.97 

45.100 

3440 

.64 

.82 

.99 

42.500 

3680 

.65 

.84 

1,00 

39.800 

3900 

.66 

.86 

1.00 

71 

1200 

45.700 

3150 

.44 

.56 

.68 

43.300 

3380 

.44 

.57 

.69 

40.900 

3610 

.44 

.58 

.71 

38,600 

3830 

.46 

.61 

.74 

1600 

47.600 

3210 

.45 

.60 

.75 

[45.300 

3450 

.46 

.62 

.76 

42,700 

3690 

.46 

.62 

.78 

40.100 

3910 

.46 

.63 

.79 

2000 

49.100 

3250 

.46 

.63 

.79 

46.600 

3490 

.46 

.64 

.81 

43.800 

3730 

.47 

.65 

,82 

41.000 

3950 

.46 

66 

.85 

NOTE  —  All  values  are  gross  capacities  and  do  not  include  evaporator  coil  blower  motor  heat  deduction.  D] 
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RATINGS 

NOTE  —  To  determine  sensible  capacity,  leaving  wet  bulb  and  dry  bulb  temperatures 
not  shown  in  the  tables,  see  Miscellaneous  Engineering  Data,  page  9. 

HS14-651V-653V  WITH  CH16-51FF  EVAPORATOR  UNIT 
(Low  Speed  Compressor  Operation) 


Outdoor  Air  Temperature  Enterinq  Condenser  Coil 


Total  Comp. 

Cool  Motor 

I  Drv  Bulb  CF 

(Btuh)  input 


EytliMKEaigaBEHEj] 


gnEi!ilMR5!iMB511BaiEa 


E3RiM«iCTMgaElKa 

S5iKS5aKnii^ 


E!ilRiaig!gMlj!3nEgm3 


FZ!iaiiE!iiigiKa 


EaBoi^^BKaEliEl 


eggiiaggaanEaniair^ 


Drv  Bulb  {®F 


iSasai^SaEIlEESlEESl 


llDEESH^asaHiSlEESl 


■cgEyiigsaggifcaElga 


>j;*!>eKZlK5inC!>l 


EgRgiMggMlElEai^ 

EnCT!il«ggilEaK;TJK:l--i 


Drv  Bulb  I 


|gli!gMillgg«ejdiIEllB3 


S^ElEE^Eliai 


leVt?iWnfrilim:inm:»l 


■cU-ff.-'irilKdliBIlbEll^EEa 

K?g!niK!g!aKagan!g 


■cHEiliMEaaKait^Ell 

ig5grni«c?igiMgaiElB3l 


AH  values  are  gross  capacities  and  do  not  include  evaporator  coil  blower  motor  heat  deduction. 

HS14-651V-653V  WITH  CH16-51FF  EVAPORATOR  UNIT 
(High  Speed  Compressor  Operation) 

n  Outdoor  Air  Temperature  Enterinq  Condenser  Coll  _(^^ 

K  il  ^  !)  II  105 


Comp. 

Motor 

Watts 

Input 


Sensible 
To  Total 
Ratio  (S/T) 
Dry  Bulb  (*>F) 
75  I  80  I  85 
.67  .79  .92 


Sensible 
To  Total 
Ratio  (S/T 
Dry  Bulb 

75  I  80  l  a 


Comp. 

Motor 

Watts 

Input 


Sensible 
To  Total 
Ratio  (S/T) 


Comp. 

Motor 

Watts 

Input 


2000  II  63.500  5710  I  .72  I  .87  |1.00||  60.400  6170  .74  .89  1.00  57.300  1  6620  .76  .92  [1. 

2500  66.200  5810  .77  .94  1.00  63.300  6290  .79  .97  1.00  59.700  6760  _  _.82_  .99_  T 

1500  62.900  5690  .54  .64  .75  60.000  6140  .54  .65  .77  56.900  6600  .55_  .67 

y  2000  67.300  5840  .56  .69  .83  63.900  6320  .57(^!Tl  .85  60.500_ _^0Q_ ^58_ J 

2500  70.100  5940  .59  .75  .91  66.700  6440  .60  .77  .93  63.200  _6950_  .62_  .79_  J 

1500  66.800  5820  .41  .52  .62  63.700  6300  .42  .52  .63  60.400_  6790_  A2  .53  .( 

2000  71.400  5980  .42  .55  .67  67.900  6490  .43  .56  .68  64.30Q_  7010__^43_ 

2500  74.300  6080  I  44  I  .58  I  .72  II  70.700  6610  I  .44  I  .59  I  .74  [|  66,800  7150  .61 

A1  values  are  gross  capacities  and  do  not  include  evaporator  coP  blower  motor  heat  deduction. 

HS14-651V-653V  WITH  CR16-51FF  EVAPORATOR  UNIT 
(Low  Speed  Compressor  Operation) 

Outdoor  Air  Temperature  Entering  Condenser  Coil  (**F) 

T.»l  IcmpJ  T.»l  Icompl  T.t.1  |c  J 

(cfm)  Cap.  Watt*  Cap.  Watts  Cap.  Watts 

(Btuh)  Input  (Btuh)  Input  m  [k  tP^**^’*  TsT^ 

~~i500'  36.400  2040  .73  .90  1.00  34.600  2330  .75  .92  1.00  32.600  2630  ,76_^96_1 

2000  33.700  2030  .79  .99  1.00  36.900  2320  .81  1.00  1.00  35.200  2640  .84  1.00  1, 

2500  40.900  2000  .86  1.00  1.00  39.100  2310  .89  1.00  1.00  37,300  2650  .92  I.QO  1 

~~T500  38.900  2030  .57  .71  .85  37.100  2320  .58  .72  .87  35,100  2640  .59  .74_^ 

2000  41.100  2000  .61  .76  .95  39.100  2310  .62  .78  .98  36,900  2650  .63  .81  1 

2500  42.600  1990  .64  .83  1.00  40.400  2300  .65  .86  1.00  38.200  2650  .67  .89  1 

”'_1600  41.600  2000  .43  .56  .68  39.600  2310  .43  .57  .69  37.500  2650  .44  .58  . 

2000  43.-700  1980  .44  .60  .74  41.600  2290  .45  .61  .76  39.400  2640  .45  .62  . 

I  2500  H  45.400  1950  I  .46  I  .63  I  .80  II  43!l00  I  2280  I  .46  I  .64  I  .83  II  40.600  2640  I  .47  I  .66  I  . 

Al  values  are  gross  capacities  and  do  not  include  evaporator  coP  blower  motor  heat  deduction. 

HS14-651V-653V  WITH  CR16-51FF  EVAPORATOR  UNIT 
(High  Speed  Compressor  Operation) 

I  II  Outdoor  Air  Temperature  Enterinq  Condenser  Coil  i^T) 


.92  1.00 
.99  1.00 


Sensible 
To  Total 
Ratio  (S/T) 
Dry  Bulb  m 
75  80  85 

.71  .86  .99 
.78  .95  1.00 
.85  1.00  1.00 
.56  .68  .82 
.60  .75  .91 
.63  .82  .99 
.42  .54  .66 
.44  .58  .72 
.45  .62  .79 


Enter. 

Total 

Wet 

Air 

Bulb 

Vol. 

(•R 

(cfm) 

1500 

63 

2000 

2500 

1500 

67 

2000 

2500 

1500 

71 

2000 

2500 

Sensible 

To  Total 
Ratio  (S/T) 

Total 

Cool 

Comp. 

Motor 

Sensible 

To  Total 
Ratio  IS/T) 

Total 

Cool 

Comp. 

Motor 

Sensible 

To  Total 
Ratio  (S/T) 

Total 

Cool 

Comp. 

Motor 

Sensible 

To  Total 
Ratio  (S/T) 

Dry 

Bulb 

(®F| 

Cap. 

Watts 

Drv 

Bulb  (®F) 

Cap. 

Watts 

Drv 

Bulb 

(OF) 

wSp. 

watts 

Drv 

Bulb 

(•F) 

75 

80 

85 

(Btuh) 

Input 

75 

80  85 

(Btuh) 

Input 

75 

80 

85 

(Dtuni 

Input 

75 

80 

85 

.73 

.90 

1.00 

34.600 

2330 

.75 

.92  1.00 

32.600 

2630 

.76 

.96 

1.00 

30.900 

2940 

.78 

.98 

l,W 

.79 

99 

1  on 

36.900 

2320 

81 

1.00  1.00 

35.200 

2640 

.84 

1.00 

1.00 

33.400 

2980 

.87 

1.00 

1.00 

.86 

1.00 

1.00 

39,100 

2310 

.89 

1.00  1.00 

37.300 

2650 

.92 

TOO 

1.00 

35.300 

3000 

.96 

1.00 

1.00 

.71 

.85 

37.100 

2320 

.58 

.72  .87 

35.100 

2640 

.59 

.74 

.90 

33.000 

2970 

.60 

./b 

1  nn 

.61 

.64 

./6 

.83 

.95 

1.00 

39,100 

40.400 

2310 

2300 

.62 

.65 

.78  .98 
.86  1.00 

36.900 

38.200 

2650 

2650 

.63 

.67 

.81 

.89 

1.00 

1.00 

34,600 

35.500 

dUUU 

3010 

.04 

.68 

.04 

.93 

l.w 

1.00 

,43 

.56 

.68 

39.600 

2310 

.43 

.57  .69 

37.500 

2650 

.44 

.58 

.71 

35.300 

3000 

.44 

.59 

J2. 

.44 

.60 

.74 

41.600  ! 

2290 

.45 

.61  .76 

39.400 

2640  ! 

.45 

.62 

.78 

37.000 

3020 

.46 

.63 

,91 

!46 

.63 

.80 

43,100 

2280 

.46 

.64  .83 

40.600 

2640 

.47 

.66 

.86 

38.100 

3040  I 

.48 

.68 

.89 

Enter. 

Wet 

Bulb 

Total 

Air 

Vol. 

1  85 

95 

_ y _ la 

_ U _ 125 - 

Total 

Cool 

Comp. 

Motor 

Sensible 

To  Total 
Ratio  (S/T) 

Total 

Cool 

Comp. 

Motor 

Sensible 

To  Total 
Ratio  (S/T) 

Total 

Cool 

Comp. 

Motor 

Sensible 

To  Total 
Ratio  (S/T) 

Total 

Cool 

Comp. 

Motor 

Sensible 

To  Total 
Ratio  (S/T) 

(®F) 

(cfm) 

Cap. 

Watts 

Dry 

Bulb 

(<>F| 

Cap. 

Watts 

Drv 

Bulb 

(®F) 

Cap. 

Watts 

Drv 

Bulb 

(OF) 

wcFp» 

watts 

Drv 

Bulb 

(Btuh) 

Input 

75 

80 

85 

(Btuh) 

Input 

75 

80 

85 

(Btuh) 

Input 

75 

80 

85 

iDiunj 

Input 

75 

80 

85 

1500 

54.900 

5410 

66 

.77 

.88 

52.300 

5820 

.67 

.78 

.90 

49.600 

6210 

.68 

.80 

.92 

46.700 

6580 

.69 

.82 

.94 

63 

2000 

59  200 

5570 

69 

R? 

95 

56.300 

5990 

70 

84 

97 

53.200 

6410 

.72 

.86 

.99 

49.900 

6810 

.74 

.89 

1.00 

i 

2500 

62.200 

5670 

.73 

.87 

1.00 

58.900 

6110 

.74 

.90 

1.00 

55.900 

6540 

.76 

,92 

1.00 

52.600 

6960 

.78 

.95 

1.00 

f - 

1500 

58.600 

5540 

53 

63 

73 

55.900 

5970 

.54 

.64 

.74 

53.000 

6400 

.54 

.65 

.76 

50.000 

6800 

.55 

.66 

.78 

67 

2000 

63.200 

5700 

55 

66 

78 

60.100 

6160 

56 

68 

80 

56.900 

6610 

.57 

.69 

.82 

53.500 

7040 

.58 

.71 

.85 

2500 

66.300 

5810 

.57 

.70 

.84 

63.000 

6280 

.58 

.71 

.86 

59.500 

6750 

.59 

.73 

.88 

55.900 

7200 

,60 

.75 

.91 

1500 

62.200 

5660 

.41 

.51 

.60 

59.400 

6120 

.41 

.52 

.61 

56.400 

6580 

.41 

.52 

.62 

53.300 

7030 

.41 

.53 

.64 

71 

2000 

67.000 

5830 

.42 

.53 

.64 

63.800 

6320  1 

.42 

.54 

.65 

60.400 

6800 

.42 

.55 

.66 

56.900 

7270 

.43 

.56 

.68 

2500 

70.300 

5940 

.43 

.56 

.67 

66.800 

6450 

.43 

.57 

.69 

63.200 

6950 

.44 

.58 

.71 

59.500 

7450 

.44 

.59 

.73 

All  values  are  gross  capacities  and  do  not  include  evaporator  coil  blower  motor  heat  deduction.  Dl-39 
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EMC  ENGINEERS,  INC. 

2750  S.  Wadsworth  Blvd.  9755  Dogwood  Rd. 
Suite  C-200  Suite  220 

Denver,  CO  80227  Rosweli,  GA  30075 

(303)  988-2951  (404)  642-1864 


JOB _ 

SHEET  NO. 


iHCC.ocs 


OF  . 


CALCULATED  BY 

CHECKED  BY  _ 

SCALE  _ 


C  . 


DATE _ 2  /  3  /9S 


DATE  . 


Pr-'ct.  Ouofc  EA.c.s 


f  • 

/-«  An  o  A. 

\  Ti'*^ 

A/c . 

A/<  1  ><?  r\ 

i  /g-'^c 

H  rc.^ji 

75^  i>c  0  Is 

a 

/  ’2,C^o 

5 

f  2., Coo 

5  Te-si 

Stkk 
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BUILDING  7178 

ANNUAL  ENERGY  SAVINGS  SUMMARY 


Item 

Baseline 

ECO 

Annual  Energy 
Savings 

Adj.  Annual  Energy 
Savings* 

Annual  Electric 
(MBTU) 

411.21 

318.98 

92.23 

51.87 

Annual  Natural 

Gas  (MBTU) 

0.00 

0.00 

Electric  Demand 
June  (KW) 

90.80 

66.55 

24.25 

13.64 

Electric  Demand 
July  (KW) 

93.67 

69.61 

24.06 

13.53 

Electric  Demand 
August  (KW) 

96.28 

67.94 

28.34 

15.94 

* 


Energy  savings  prorated  on  a  square  foot  basis: 
Baseline  Model  Bldg  7243  (sq.ft.) 

ECO  Model  Bldg  7178  (sq.ft.) 

Square  Footage  Adjustment  Factor 


4410 

2480 

0.562 


Dl-41 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

LOCATION:  Fort  Riley 

REGION:  2  (Kansas) 

PROJECT  NO: 

1406-005 

PROJECT  TITLE:  Feasibility  Study  for  HVAC  Upgrade 

FISCAL  YEAR: 

1995 

ANALYSIS  DATE:  05/04/95 

ECONOMIC  LIFE: 

20 

PREPARED  BY: 

C.  Wohlert 

1.  INVESTMENT:  BLDG  7178  -  Replace  3  Window  ACs  w/  1SZ  AHU 

A. 

CONSTRUCTION  COST 

$11,220 

B. 

SlOH  COST  (5.5%  of  1A)  = 

$617 

C. 

DESIGN  COST  (6.0%  of  1A)  = 

$673 

D. 

TOTAL  COST  (1A  -J-1B  -I-IC)  = 

$12,51 1 

E. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

$0 

F. 

PUBLIC  UTILITY  COMPANY  REBATE  = 

$0 

G. 

TOTAL  INVESTMENT  (1  D  -1  E  -1 F)  = 

.  > 

$12,511 

2.  ENERGY  SAVINGS  (  +  )  OR  COST  (-): 

DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS: 

JAN  '95 

ENERGY  FUEL  COST  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE  $/MBTU  (1 )  MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT.  $12.10  52 

$628 

15.88 

$9,967 

B. 

DIST  $0.00  0 

$0 

19.16 

$0 

C. 

NAT  GAS  $4.12  0 

$0 

18.30 

$0 

D. 

COAL  $0.00  0 

$0 

16.62 

$0 

E. 

ELEC.  DEMAND 

$826 

14.88 

$12,293 

F. 

TOTAL  52 

$1,454 

.  -  > 

$22,259 

3.  NON-ENERGY  SAVINGS  {-h)  OR  COST  (-) 

A. 

ANNUAL  RECURRING  (-h/-) 

1  ANNUAL  MAINTENANCE 

($141) 

14.88 

($2,094) 

2 

$0 

14.88 

$0 

3 

$0 

14.88 

$0 

4  TOTAL  ANNUAL  DISC.  SAVINGS  (-^)  /  COST 

($141) 

($2,094) 

B. 

NON-RECURRING  (+/-) 

ITEM  SAVINGS  (-I-) 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

COST(-)  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS/COST  (4) 

(TABLE  A-2) 

a.  BASELINE  EQUIP.  REPLCMNT.  $4,071 

5 

0.863 

$3,513 

b. 

$0 

c. 

$0 

d. 

$0 

e. 

$0 

f.  TOTAL  $4,071 

$3,513 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (  +  )  OR  COST  (-) 

(3A4  +  3Bf4)  = 

$1,419 

4.  FIRST  YEAR  DOLLAR  SAVINGS  (  +  )  /  COSTS  (-) 

(2F3-i-3A4  +  (3Bf1 /Economic  Life)) 

$1,517 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY) 

(1G/4)  = 

8.25 

6.  TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  +  30  = 

$23,679 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(6/1 G)  = 

1.89 

1 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 

Dl-42 
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TOTAL  CHARGE  LESS  EGA  $663,728.46  $654,203.95  $466,380.81  $440,475.21  $471,843.16  $522,535.96  $513,084.76  $503,633.56  $509,647.96  $469,156.41  $427,522.41  $543,897.92 

SUMMARY 

MONTHLY  DIFFERENCE  $74.62  $87.96  $59.05  $59.05  $70.37  $70.37  $70.37  $70.37  $70,37  $59.05  $59.05  $75.50 

ANNUAL  DIFFERENCE .  $826.12 


BUILDING  7243 

ANNUAL  ENERGY  SAVINGS  SUMMARY 


Item 

Baseline 

ECO 

Annual  Energy 
Savings 

Adj.  Annual  Energy 
Savings* 

Annual  Electric 
(MBTU) 

411.21 

318.98 

92.23 

49.61 

Annual  Natural 

Gas  (MBTU) 

0.00 

0.00 

Electric  Demand 
June  (KW) 

90.80 

66.55 

24.25 

13.04 

Electric  Demand 
July  (KW) 

93.67 

69.61 

24.06 

12.94 

Electric  Demand 
August  (KW) 

96.28 

67.94 

28.34 

15.24 

‘Energy  savings  prorated  on  a  square  foot  basis: 
Baseline  Model  Bldg  8021  (sq.ft.)  22517.5 

ECO  Model  Bldg  7243  (sq.ft.)  12112.5 

Square  Footage  Adjustment  Factor  0.538 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION: 


Fort  Riley 


REGION:  2  (Kansas) 


PROJECT  NO: 


PROJECT  TITLE: 

Feasibility  Study  for  HVAC  Upgrade 

FISCAL  YEAR: 

ANALYSIS  DATE: 

05/04/95 

ECONOMIC  LIFE: 

20 

PREPARED  BY: 

INVESTMENT: 

BLDG  7243  -  Replace  15  Window  ACs  w/  5  SZ  AHUs 

A. 

CONSTRUCTION  COST 

$39,099 

B. 

SlOH  COST 

(5.5%  of  1A)  = 

$2,150 

C. 

DESIGN  COST 

(6.0%  of  1A)  = 

$2,346 

D. 

TOTAL  COST 

(1A  +1B  +1C)  = 

$43,596 

E. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

$0 

F. 

PUBLIC  UTILITY  COMPANY  REBATE  = 

$0 

G. 

TOTAL  INVESTMENT 

(ID  -IE  -IF)  = 

- > 

ENERGY  SAVINGS  {  +  )  OH  COST  (-): 

DATE  OF  NISTR  85-3273-9 

1  USED  FOR  DISCOUNT  FACTORS: 

JAN  '95 

ENERGY 

FUEL  COST  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU  (1)  MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT. 

$12.10  50 

$600 

15.88 

$9,532 

B. 

DIST 

$0.00  0 

$0 

19.16 

$0 

C. 

NAT  GAS 

$4.12  0 

$0 

18.30 

$0 

D. 

COAL 

$0.00  0 

$0 

16.62 

$0 

E. 

ELEC.  DEMAND 

$790 

14.88 

$11,758 

F. 

TOTAL 

50 

$1,390 

. > 

1406-005 

1995 

C.  Wohlert 


3.  NON-ENERGY  SAVINGS  (-H)  OR  COST  (-) 

A.  ANNUAL  RECURRING  (-h/-) 

1  ANNUAL  MAINTENANCE 

2 

3 

4  TOTAL  ANNUAL  DISC.  SAVINGS  ( + )  /  COST 


($704) 

14.88 

($10,471) 

$0 

14.88 

$0 

$0 

14.88 

$0 

($704) 

($10,471) 

B.  NON-RECURRING  (  +  /-) 
ITEM 


a.  BASELINE  EQUIP.  REPLCMNT. 

b. 

c. 

d. 

e. 

f.  TOTAL 


SAVINGS  (  +  )  YEAR  OF 

COST(-)  (1)  OCCURRENCE  (2) 


$19,638 


$19,638 


C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  [  +  )  OH  COST  i 


(3A4  -f  3Bf4) 


4.  FIRST  YEAR  DOLLAR  SAVINGS  ( + )  /  COSTS  {-)  (2F3  -H  3A4  +  (3Bf  1  /Economic  Life)) 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY)  (1G/4)  - 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  -i-  3C)  = 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (6/1 G)  = 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 


$43,596 


$21,291 


DISCOUNT  DISCOUNTED 
FACTOR  (3)  SAVINGS/COST  (4) 
(TABLE  A-2) 

0.863  $16,948 

$0 
$0 
$0 
$0 

$16,948 


$1,669 

26.13 

$27,767 

0.64 
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TOTAL  CHARGE  LESS  EGA  $663,731.70  $654,207.78  $466,383.37  $440,477.77  $471,846.22  $522,539.02  $513,087.82  $503,636.62  $509,651.02  $469,158.97  $427,524.97  $543,901.20 

SUMMARY 

MONTHLY  DIFFERENCE  $71.37  $84.14  $56.48  $56.48  $67.31  $67.31  $67.31  $67.31  $67.31  $56.48  $56.48  $72.22 

ANNUAL  DIFFERENCE .  $790.21 
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BUILDING  7602 

ANNUAL  ENERGY  SAVINGS  SUMMARY 


Item 

Baseline 

ECO 

Annual  Energy 
Savings 

Adj.  Annual  Energy 
Savings* 

Annual  Electric 
(MBTU) 

363.90 

316.01 

47.89 

24.93 

Annual  Natural 

Gas  (MBTU) 

0.00 

0.00 

Electric  Demand 
June  (KW) 

70.99 

64.07 

6.91 

3.60 

Electric  Demand 
July  (KW) 

72.60 

66.89 

5.71 

2.97 

Electric  Demand 
August  (KW) 

73.42 

65.42 

8.00 

4.17 

*Energy  savings  prorated  on  a  square  foot  basis: 

Baseline  Model  Bldg  8021  (sq.ft.)  22517.5 

ECO  Model  Bldg  7602  (sq.ft.)  11723.5 

Square  Footage  Adjustment  Factor  0.521 


D2-25 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 

LOCATION:  Fort  Riley 

REGION:  2  (Kansas) 

PROJECT  NO: 

1406-005 

PROJECT  TITLE:  Feasibility  Study  for  HVAC  Upgrade 

FISCAL  YEAR: 

1995 

ANALYSIS  DATE:  05/04/95 

ECONOMIC  LIFE: 

20 

PREPARED  BY: 

C.  Wohlert 

1 .  INVESTMENT:  BLDG  7602  -  Replace  Existing  SZ  Cooling  AHUs  w/  New  SZ  Cooling  AHUs 

A. 

CONSTRUCTION  COST 

$21,599 

B. 

SIOHCOST  (5.5%  of  1  A)  = 

$1,188 

C. 

DESIGN  COST  (6.0%  of  1A)  = 

$1,296 

D. 

TOTAL  COST  (1A  +1B  +  ^C)  = 

$24,083 

E. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

$0 

F. 

PUBLIC  UTILITY  COMPANY  REBATE  = 

$0 

G. 

TOTAL  INVESTMENT  (1  D  -1  E  -1  F)  = 

. > 

$24,083 

2.  ENERGY  SAVINGS  (  +  )  OR  COST  (-): 

DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS: 

JAN  ’95 

ENERGY  FUEL  COST  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE  $/MBTU  (1)  MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT.  $12.10  25 

$302 

15.88 

$4,790 

B. 

DIST  $0.00  0 

$0 

19.16 

$0 

C. 

NAT  GAS  $4.12  0 

$0 

18.30 

$0 

D. 

COAL  $0.00  0 

$0 

16.62 

$0 

E. 

ELEC.  DEMAND 

$213 

14.88 

$3,170 

F. 

TOTAL  25 

$515 

. > 

$7,960 

3.  NON-ENERGY  SAVINGS  (-I-)  OR  COST  (-) 

A. 

ANNUAL  RECURRING  (4-/-) 

1  ANNUAL  MAINTENANCE 

$0 

14.88 

$0 

2 

$0 

14.88 

$0 

3 

$0 

14.88 

$0 

4  TOTAL  ANNUAL  DISC.  SAVINGS  ( -f )  /  COST 

$0 

$0 

B. 

NON-RECURRING  (4-/-) 

ITEM  SAVINGS  (4-) 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

COST(-)  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS/COST  (4) 

(TABLE  A-2) 

a.  BASELINE  EQUIP.  REPLACEMEN  $20,550 

5 

0.863 

$17,735 

b. 

$0 

c. 

$0 

d. 

$0 

e. 

$0 

f.  TOTAL  $20,550 

$17,735 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  {  +  }  OH  COST  (-) 

(3A4  4-  3Bf4)  = 

$17,735 

4.  FIRST  YEAR  DOLLAR  SAVINGS  (  +  )  /  COSTS  {-) 

(2F3  4- 3A4  4- (3Bf1 /Economic  Life)) 

$1,542 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY) 

(1G/4)  = 

15.62 

6.  TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  4-  30  = 

$25,695 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(6/1 G)  = 

1.07 

1 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 
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MONTHLY  DIFFERENCE  $16.39  $22.99  $15.43  $15.43  $18.39  $18.39  $18.39  $18.39  $18.39  $15.43  $15.43  $19.93 

ANNUAL  DIFFERENCE .  $213.01 


3-VALT  0*000  0*00  0.020  340.00  0.020  340.00  U1IDER6BKD 

3- EQUPMAN  0.000  0.00  0.020  2950*00  0.020  2950.00  UNDERQBKD 

4- C(M4PNy  0.000  0.00  0.020  1334.00  0.020  1334*00  UHDER6RR0 

4-VALT  0.000  0.00  0.020  340.00  0.020  340*00  UHDERGRND 

4-EQUPMAM  0.000  0.00  0.020  2950.00  0.020  2950.00  UHDERQRHD 
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BUILDING  227 

ANNUAL  ENERGY  SAVINGS  SUMMARY 


Item 

Baseline 

ECO 

Annual  Energy 
Savings 

Adj.  Annual  Energy 
Savings* 

Annual  Electric 
(MBTU) 

504.36 

320.79 

183.57 

1162.89 

Annual  Natural 

Gas  (MBTU) 

231.80 

366.27 

-134.47 

-851.85 

Electric  Demand 
June  (KW) 

32.11 

27.44 

4.68 

29.62 

Electric  Demand 
July  (KW) 

34.89 

30.33 

4.56 

28.89 

Electric  Demand 
August  (KW) 

33.79 

29.31 

4.48 

28.38 

*Energy  savings  prorated  on  a  square  foot  basis: 

Baseline  Model  Bldg  409  (sq.ft.)  5304 

ECO  Model  Bldg  227  (sq.ft.)  33600 

Square  Footage  Adjustment  Factor  6.335 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

LOCATION:  Fort  Riley 

REGION:  2  (Kansas) 

PROJECT  NO: 

1406-005 

PROJECT  TITLE:  Feasibility  Study  for  HVAC  Upgrade 

FISCAL  YEAR: 

1995 

ANALYSIS  DATE:  05/04/95 

ECONOMIC  LIFE: 

20 

PREPARED  BY: 

C.  Wohlert 

:  1 .  INVESTMENT:  BLDG  227  -  Replace  3  SZ  &  2  MZ  AHUs  w/  6  VAV  AHUs 

A. 

CONSTRUCTION  COST 

$99,658 

B. 

SlOH  COST  (5.5%  of  1A)  = 

$5,481 

C. 

DESIGN  COST  (6.0%  of  1A)  = 

$5,979 

D. 

TOTAL  COST  (1A  -hlB  -I-1C)  = 

$111,119 

E. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

$0 

F. 

PUBLIC  UTILITY  COMPANY  REBATE  = 

$0 

G. 

TOTAL  INVESTMENT  (1  D  -1  E  -1 F)  = 

. > 

$111,119 

2.  ENERGY  SAVINGS  (  +  )  OR  COST  (-): 

1  DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS: 

JAN  ‘95 

ENERGY  FUEL  COST  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

. 

SOURCE  $/MBTU  (1)  MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT.  $12.10  1,163 

$14,071 

15.88 

$223,447 

B. 

DIST  $0.00  0 

$0 

19.16 

$0 

C. 

NAT  GAS  $4.12  (852) 

($3,510) 

18.30 

($64,226) 

D. 

COAL  $0.00  0 

$0 

16.62 

$0 

E. 

ELEC.  DEMAND 

$1,527 

14.88 

$22,725 

F. 

TOTAL  311 

$12,089 

. > 

$181,945 

3.  NON-ENERGY  SAVINGS  (-t-)  OR  COST  (-) 

A. 

ANNUAL  RECURRING  (-h/-) 

1  ANNUAL  MAINTENANCE 

$0 

14.88 

$0 

2 

$0 

14.88 

$0 

3 

$0 

14.88 

$0 

4  TOTAL  ANNUAL  DISC.  SAVINGS  ( -M  /  COST 

$0 

$0 

B. 

NON-RECURRING  (-{-/-) 

ITEM  SAVINGS  (  +  ) 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

COST(-)  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS/COST  (4) 

(TABLE  A-2) 

a.  BASELINE  EQUIP.  REPLCMNT.  $70,248 

5 

0.863 

$60,624 

b. 

$0 

c. 

$0 

• 

d. 

$0 

e. 

$0 

f.  TOTAL  $70,248 

$60,624 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (  +  )  OR  COST  (-) 

(3A4  -f  3Bf4)  = 

$60,624 

4.  FIRST  YEAR  DOLLAR  SAVINGS  (-H)  /  COSTS  (-) 

(2F3 -h  3A4-H  (3Bf1 /Economic  Life)) 

$15,601 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY) 

(1G/4)  = 

7.12 

6.  TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  +  30  = 

$242,569 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(6/1 G)  = 

2.18 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 
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subtotal  $27,754  $17,810  $45,563 

OH  OVERHEAD  17%  $4,663  $2,992  $7,655 

PRO  PROFIT  •  10%  $3,242  $2,080  $5,322 

CONT  CONTINGENCY  20%  $7,132  $4,576  $11,708 

TOTAL  COST  -  -  _ _ $42,789 _ - _ ^ _ $27,459 _ $70,248 
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TOTAL  CHARGE  LESS  EGA  $663,643.75  $654,135.27  $466,334.70  $440,429.10  $471,788.22  $522,481.02  $513,029.82  $503,578.62  $509,593.02  $469,110.30  $427,476.30  $543,809.41 

SUMMARY 

MONTHLY  DIFFERENCE  $159.32  $156.65  $105.16  $105.16  $125.32  $125.32  $125.32  $125.32  $125.32  $105.16  $105.16  $164.01 

ANNUAL  DIFFERENCE .  $1,527.19 
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BUILDINGS  402, 410 

ANNUAL  ENERGY  SAVINGS  SUMMARY 


(PER  BUILDING) 


Item 

Baseline 

ECO 

Annual  Energy 
Savings 

Adj.  Annual  Energy 
Savings* 

Annual  Electric 
(MBTU) 

504.36 

320.79 

183.57 

996.76 

Annual  Natural 

Gas  (MBTU) 

231.80 

366.27 

-134.47 

-730.15 

Electric  Demand 
June  (KW) 

32.11 

27.44 

4.68 

25.39 

Electric  Demand 
July(KW) 

34.89 

30.33 

4.56 

24.77 

Electric  Demand 
August  (KW) 

33.79 

29.31 

4.48 

24.33 

^Energy  savings  prorated  on  a  square  foot  basis: 
Baseline  Model  Bldg  409  (sq.ft.)  5304 

ECO  Model  Bldg  402  (sq.ft.)  28800 

Square  Footage  Adjustment  Factor  5.430 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

LOCATION:  Fort  Riley  REGION:  2  (Kansas) 

PROJECT  TITLE:  Feasibility  Study  for  HVAC  Upgrade 

ANALYSIS  DATE:  05/04/95  ECONOMIC  LIFE:  20 

1 .  INVESTMENT:  BLDG  402  -  Replace  1  SZ  &  2  MZ  AHUs  w/  3  VAV  AHUs 

A.  CONSTRUCTION  COST 

B.  SlOH  COST  (5.5%  of  1A)  = 

C.  DESIGN  COST  (6.0%  of  1A)  = 

D.  TOTALCOST  (1A+1B+1C)  = 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

F.  PUBLIC  UTILITY  COMPANY  REBATE  = 

G.  TOTAL  INVESTMENT  (1  D  -1  E  -1 F)  = 

2.  ENERGY  SAVINGS  (  +  )  OR  COST  (-): 

DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS:  JAN  '95 


PROJECT  NO: 
FISCAL  YEAR: 
PREPARED  BY: 


1406-005 

1995 

C.  Wohlert 


$70,718 

$3,889 

$4,243 

$78,851 

$0 

$0 

. > 


ENERGY 

FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU  (1)  MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT. 

$12.10 

997 

$12,061 

15.88 

$191,525 

B. 

DIST 

$0.00 

0 

$0 

19.16 

$0 

C. 

NAT  GAS 

$4.12 

(730) 

($3,008) 

18.30 

($55,050) 

D. 

COAL 

$0.00 

0 

$0 

16.62 

$0 

E. 

ELEC.  DEMAND 

$1,309 

14.88 

$19,478 

F. 

TOTAL 

267 

$10,362 

. > 

NON-ENERGY  SAVINGS  (  +  )  OR  COST  (-) 

A.  ANNUAL  RECURRING  (-1-/-) 

1  ANNUAL  MAINTENANCE 

2 

3 

4  TOTAL  ANNUAL  DISC.  SAVINGS  (  + )  /  COST 


NON-RECURRING  (  +  /-) 
ITEM 


a.  BASELINE  EQUIP.  REPLCMNT. 

b. 

c. 

d. 

e. 

f.  TOTAL 


SAVINGS  {  +  ) 
COST(-)  (1) 

$49,221 


OCCURRENCE  |2) 


$0 

14.88 

$0 

$0 

14.88 

$0 

$0 

14.88 

$0 

$0 

$0 

1  OF 

DISCOUNT 

DISCOUNTED 

:  (2) 

FACTOR  (3) 

SAVINGS/COST  (4) 

(TABLE  A-2) 

5 

0.863 

$42,478 

$49,221 


$0 

$0 

$0 

$0 

$42,478 


C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (  +  )  OR  COST  (-) 


(3A4  -h  3Bf4)  = 


4.  FIRST  YEAR  DOLLAR  SAVINGS  ( + )  /  COSTS  (-)  (2F3  +  3A4  +  (3Bf  1  /Economic  Life)) 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY)  (1G/4)  = 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  -I-  3C)  = 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (6/1 G)  = 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 


$78,851 


$155,953 


$42,478 

$12,823 

6.15 

$198,431 

2.52 
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TOTAL  CHARGE  LESS  ECA  $663,666.51  $654,157.65  $466,349.72  $440,444.12  $471,806.12  $522,498.92  $513,047.72  $503,596.52  $509,610.92  $469,125.32  $427,491.32  $543,832.84 

SUMMARY 

MONTHLY  DIFFERENCE  $136.56  $134.27  $90.13  $90.13  $107.41  $107.41  $107.41  $107.41  $107.41  $90.13  $90.13  $140.58 

ANNUAL  DIFFERENCE .  $1,309.02 


BUILDINGS  402, 410 

ANNUAL  ENERGY  SAVINGS  SUMMARY 

(PER  BUILDING) 


Item 

BaseLne 

ECO 

Annual  Energy 
Savings 

Adj.  Annual  Energy 
Savings* 

Annual  Electric 
(MBTU) 

504.36 

320.79 

183.57 

996.76 

Annual  Natural 

Gas  (MBTU) 

231.80 

366.27 

-134.47 

-730.15 

Electric  Demand 
June  (KW) 

32.11 

27.44 

4.68 

25.39 

Electric  Demand 
July  (KW) 

34.89 

30.33 

4.56 

24.77 

Electric  Demand 
August  (KW) 

33.79 

29.31 

4.48 

24.33 

*Energy  savings  prorated  on  a  square  foot  basis: 
Baseline  Model  Bldg  409  (sq.ft.)  5304 

ECO  Model  Bldg  402  (sq.ft.)  28800 

Square  Footage  Adjustment  Factor  5.430 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

LOCATION:  Fort  Riley 

REGION:  2  (Kansas) 

PROJECT  NO: 

1 406-005 

PROJECT  TITLE:  Feasibility  Study  for  HVAC  Upgrade 

FISCAL  YEAR: 

1995 

ANALYSIS  DATE:  05/04/95 

ECONOMIC  LIFE: 

20 

PREPARED  BY: 

C.  Wohlert 

1 .  INVESTMENT:  BLDG  410  -  Replace  3  MZ  AHUs  w/  3  VAV  AHUs 

A. 

CONSTRUCTION  COST 

$69,518 

B. 

SlOH  COST  (5.5%  of  1A)  = 

$3,823 

C. 

DESIGN  COST  (6.0%  of  1A)  = 

$4,171 

D. 

TOTAL  COST  (lA  -I- IB  -^IC)  = 

$77,512 

E. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

$0 

F. 

PUBLIC  UTILITY  COMPANY  REBATE  = 

$0 

G. 

TOTAL  INVESTMENT  (ID -IE -IF)  = 

. > 

$77,512 

2.  ENERGY  SAVINGS  (  +  )  OR  COST  (-): 

DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS: 

JAN  ’95 

ENERGY  FUEL  COST  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE  $/MBTU  (1)  MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT.  $12.10  997 

$12,061 

15.88 

$191,525 

B. 

DIST  $0.00  0 

$0 

19.16 

$0 

C. 

NAT  GAS  $4.12  (730) 

($3,008) 

18.30 

($55,050) 

D. 

COAL  $0.00  0 

$0 

16.62 

$0 

E. 

ELEC.  DEMAND 

$1,309 

14.88 

$19,478 

F. 

TOTAL  267 

$10,362 

. > 

$155,953 

3.  NON-ENERGY  SAVINGS  (-f-)  OR  COST  {-) 

A. 

ANNUAL  RECURRING  (-H/-) 

1  ANNUAL  MAINTENANCE 

$0 

14.88 

$0 

2 

$0 

14.88 

$0 

3 

$0 

14.88 

$0 

4  TOTAL  ANNUAL  DISC.  SAVINGS  ( )  /  COST 

$0 

$0 

B. 

NON-RECURRING  (-f-/-) 

ITEM  SAVINGS  (4-) 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

COST(-)  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS/COST  (4) 

(TABLE  A-2) 

a.  BASELINE  EQUIP.  REPLCMNT.  $51,813 

5 

0.863 

$44,714 

b. 

$0 

c. 

$0 

d. 

$0 

e. 

$0 

f.  TOTAL  $51,813 

$44,714 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  {  +  )  OR  COST  (-) 

(3A4  +  3Bf4)  = 

$44,714 

4.  FIRST  YEAR  DOLLAR  SAVINGS  {  +  )  1  COSTS  (-) 

(2F3 -}-3A4-f  (3Bf1 /Economic  Life)) 

$12,952 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY) 

(1G/4)  - 

5.98 

6.  TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  +  30  = 

$200,668 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(6/1 G)  = 

2.59 

1 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 
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BUILDING  7404 

ANNUAL  ENERGY  SAVINGS  SUMMARY 


Item 

Baseline 

ECO 

Annual  Energy 
Savings 

Adj.  Annual  Energy 
Savings* 

Annual  Electric 
(MBTU) 

1362.38 

998.60 

363.78 

363.78 

Annual  Natural 

Gas  (MBTU) 

0.00 

0.00 

Electric  Demand 
June  (KW) 

192.01 

182.14 

9.87 

9.87 

Electric  Demand 
July  (KW) 

198.34 

191.68 

6.66 

6.66 

Electric  Demand 
August  (KW) 

201.02 

194.26 

6.76 

6.76 

*Energy  savings  prorated  on  a  square  foot  basis: 
Baseline  Model  Bldg  7810  (sq.ft.)  41892 

ECO  Model  Bldg  7404  (sq.ft.)  41892 

Square  Footage  Adjustment  Factor  1.000 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

LOCATION:  Fort  Riley 

REGION:  2  (Kansas) 

PROJECT  NO: 

1406-005 

PROJECT  TITLE:  Feasibility  Study  for  HVAC  Upgrade 

FISCAL  YEAR: 

1995 

ANALYSIS  DATE:  05/04/95 

ECONOMIC  LIFE: 

20 

PREPARED  BY; 

C.  Wohlert 

1 .  INVESTMENT;  BLDG  7404  -  Convert  Existing  (2)  Cooling  only  MZs  to  VAV  Cooling  AHUs 

A. 

CONSTRUCTION  COST 

$23,368 

B. 

SlOH  COST  (5.5%  of  1A)  = 

$1,285 

C. 

DESIGN  COST  (6.0%  of  1A)  = 

$1,402 

D. 

TOTAL  COST  (1A  +^C)  := 

$26,055 

E. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

$0 

F. 

PUBLIC  UTILITY  COMPANY  REBATE  = 

$0 

G. 

TOTAL  INVESTMENT  (1  D  -1 E  -1 F)  = 

. > 

$26,055 

2.  ENERGY  SAVINGS  (  +  )  OR  COST  (-): 

DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS: 

JAN  ’95 

ENERGY  FUEL  COST  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE  $/MBTU  (1)  MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT.  $12.10  364 

$4,402 

15.88 

$69,900 

* 

B. 

DIST  $0.00  0 

$0 

19.16 

$0 

C. 

NAT  GAS  $4.12  0 

$0 

18.30 

$0 

D. 

COAL  $0.00  0 

$0 

16.62 

$0 

E. 

ELEC.  DEMAND 

$378 

14.88 

$5,629 

F. 

TOTAL  364 

$4,780 

- > 

$75,529 

3.  NON-ENERGY  SAVINGS  (-f)  OR  COST  (-) 

A. 

ANNUAL  RECURRING  (  +  /-) 

1  ANNUAL  MAINTENANCE 

$0 

14.88 

$0 

2 

$0 

14.88 

$0 

3 

$0 

14.88 

$0 

4  TOTAL  ANNUAL  DISC.  SAVINGS  ( -f- )  /  COST 

$0 

$0 

B. 

NON-RECURRING  {  +  /-) 

ITEM  SAVINGS  (-K) 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

COST(-)  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS/COST  (4) 

(TABLE  A-2) 

a.  BASELINE  EQUIP.  REPLCMNT.  $0 

5 

0.863 

$0 

b. 

$0 

c. 

$0 

d. 

$0 

e. 

$0 

f.  TOTAL  $0 

$0 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (-H)  OR  COST  (-) 

(3A4  -h  3Bf4)  = 

$0 

4.  FIRST  YEAR  DOLLAR  SAVINGS  {  +  )  /  COSTS  (-) 

(2F3-h3A4-i- (3Bf1 /Economic  Life)) 

$4,780 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY) 

(1G/4)  = 

5.45 

6.  TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  +  30  = 

$75,529 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(6/1 G)  = 

2.90 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 
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TOTAL  CHARGE  LESS  EGA  $663,766.34  $654,254.58  $466,414.79  $440,509.19  $471,883.66  $522,576.46  $513,125.26  $503,674.06  $509,688.46  $469,190.39  $427,556.39  $543,918.79 

SUMMARY 

MONTHLY  DIFFERENCE  $36.74  $37.34  $25.07  $25.07  $29.87  $29.87  $29.87  $29.87  $29.87  $25.07  $25.07  $54.63 

ANNUAL  DIFFERENCE .  $378.32 
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BUILDINGS  7612,  7614,  7616,  7810,  7814 
ANNUAL  ENERGY  SAVINGS  SUMMARY 


(PER  BUILDING) 


Item 

Baseline 

ECO 

Annual  Energy 
Savings 

Adj.  Annual  Energy 
Savings* 

Annual  Electric 
(MBTU) 

1951.46 

1856.36 

95.10 

95.10 

Annual  Natural 

Gas  (MBTU) 

3450.29 

1274.67 

2175.62 

2175.62 

Electric  Demand 
June  (KW) 

149.08 

167.37 

-18.29 

-18.29 

Electric  Demand 
July  (KW) 

155.78 

179.18 

-23.40 

-23.40 

Electric  Demand 
August  (KW) 

156.02 

179.66 

-23.65 

-23.65 

*Energy  savings  prorated  on  a  square  foot  basis 
Baseline  Model  Bldg  7612  (sq.ft.) 

ECO  Model  Bldg  7612  (sq.ft.) 

Square  Footage  Adjustment  Factor 


41892 

41892 

1.000 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

LOCATION:  Fort  Riley 

REGION:  2  (Kansas) 

PROJECT  NO: 

1406-005 

PROJECT  TITLE:  Feasibility  Study  for  HVAC  Upgrade 

FISCAL  YEAR: 

1995 

ANALYSIS  DATE:  05/04/95 

ECONOMIC  LIFE: 

20 

PREPARED  BY: 

C.  Wohlert 

1 .  INVESTMENT:  BLDG  7612  -  Replace  Fan  Coils  w/  6  VAV  AHUs 

A. 

CONSTRUCTION  COST 

$389,740 

B. 

SlOH  COST  (5.5%  of  lA)  = 

$21,436 

C. 

DESIGN  COST  (6.0%  of  1A)  = 

$23,384 

D. 

TOTAL  COST  (1A  +1B  +1C)  = 

$434,560 

E. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

$0 

F. 

PUBLIC  UTILITY  COMPANY  REBATE  = 

$0 

G. 

TOTAL  INVESTMENT  (ID -IE -IF)  = 

. > 

$434,560 

2.  ENERGY  SAVINGS  (  +  )  OR  COST  {-): 

DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS; 

JAN  ’95 

ENERGY  FUEL  COST  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE  $/MBTU  (1)  MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT.  $12.10  95 

$1,151 

15.88 

$18,273 

B. 

DIST  $0.00  0 

$0 

19.16 

$0 

C. 

NAT  GAS  $4.12  2,176 

$8,964 

18.30 

$164,033 

D, 

COAL  $0.00  0 

$0 

16.62 

$0 

E. 

ELEC.  DEMAND 

($1,233) 

14.88 

($18,347) 

F. 

TOTAL  2,271 

$8,881 

. > 

$163,959 

3.  NON-ENERGY  SAVINGS  (  +  )  OR  COST  (-) 

A. 

ANNUAL  RECURRING  i  +  H 

1  ANNUAL  MAINTENANCE 

$5,147 

14.88 

$76,588 

2 

$0 

14.88 

$0 

3 

$0 

14.88 

$0 

4  TOTAL  ANNUAL  DISC.  SAVINGS  (-h)  /  COST 

$5,147 

$76,588 

B. 

NON-RECURRING  (-H/-) 

ITEM  SAVINGS  (  +  } 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

COST(-)  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS/COST  (4) 

(TABLE  A-2) 

a.  BASELINE  EQUIP.  REPLCMNT.  $179,196 

5 

0.863 

$154,646 

b. 

$0 

c. 

$0 

d. 

$0 

• 

e. 

$0 

f.  TOTAL  $179,196 

$154,646 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (-H)  OR  COST  (-)  (3A4  +  3Bf4)  = 

$231,234 

4.  FIRST  YEAR  DOLLAR  SAVINGS  ( + )  /  COSTS  (-) 

(2F3 -1-3 A4-}- (3 Bfl /Economic  Life)) 

$22,988 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY) 

(1G/4)  = 

18.90 

6.  TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  +  30  = 

$395,193 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(6/1 G)  = 

0.91 

1 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 
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BUILDING  7806 

ANNUAL  ENERGY  SAVINGS  SUMMARY 


Item 

Baseline 

ECO 

Annual  Energy 
Savings 

Adj.  Annual  Energy 
Savings* 

Annual  Electric 
(MBTU) 

679.99 

416.91 

263.08 

263.08 

Annual  Natural 

Gas  (MBTU) 

185.29 

280.54 

-95.25 

-95.25 

Electric  Demand 
June  (KW) 

58.54 

44.88 

13.66 

13.66 

Electric  Demand 
July  (KW) 

60.91 

47.47 

13.44 

13.44 

Electric  Demand 
August  (KW) 

63.88 

50.09 

13.79 

13.79 

*Energy  savings  prorated  on  a  square  foot  basis 
Baseline  Model  Bldg  7656  (sqit.) 

ECO  Model  Bldg  7806  (sqit.) 

Square  Footage  Adjustment  Factor 


11310 

11310 

1.000 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


1- 


2. 


LOCATION: 

Fort  Riley 

REGION:  2  (Kansas) 

PROJECT  NO: 

PROJECT  TITLE: 

Feasibility  Study  for  HVAC  Upgrade 

FISCAL  YEAR: 

ANALYSIS  DATE: 

05/04/95 

ECONOMIC  LIFE: 

20 

PREPARED  BY: 

INVESTMENT: 

BLDG  7806  -  Replace  SZs  AHUs  w/  VAV  AHUs 

A. 

CONSTRUCTION  COST 

$31,366 

B. 

SlOH  COST 

(5.5%  of  1A)  = 

$1,725 

C. 

DESIGN  COST 

(6.0%  of  1A)  = 

$1,882 

D. 

TOTAL  COST 

(1A  +^B  -fIC)  = 

$34,973 

E. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

$0 

F. 

PUBLIC  UTILITY  COMPANY  REBATE  = 

$0 

G. 

TOTAL  INVESTMENT 

(ID  -1E  -IF)  = 

- > 

ENERGY  SAVINGS  (-I-)  OR  COST  (-): 

DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS: 

JAN  '95 

ENERGY 

FUEL  COST  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU  (1)  MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT. 

$12.10  263 

$3,183 

15.88 

$50,550 

B. 

DIST 

$0.00  0 

$0 

19.16 

$0 

C. 

NAT  GAS 

$4.12  (95) 

($392) 

18.30 

($7,181) 

D. 

COAL 

$0.00  0 

$0 

16.62 

$0 

E. 

ELEC.  DEMAND 

$735 

14.88 

$10,937 

F. 

TOTAL 

168 

$3,526 

- > 

NON-ENERGY  SAVINGS  (  +  )  OR  COST 

(J 

A. 

ANNUAL  RECURRING  (-H/-) 

1  ANNUAL  MAINTENANCE 

$0 

14.88 

$0 

2 

$0 

14.88 

$0 

3 

$0 

14.88 

$0 

4  TOTAL  ANNUAL  DISC.  SAVINGS  ( -h )  /  COST 

$0 

$0 

B. 

NON-RECURRING  (  +  /-) 

ITEM 

SAVINGS  {-!-) 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

COST(-)  (1)  OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS/COST  (4) 

(TABLE  A-2) 

a.  BASELINE  EQUIP.  REPLCMNT. 

$23,323 

5 

0.863 

$20,128 

b. 

$0 

c. 

$0 

d. 

$0 

e. 

$0 

f.  TOTAL 

$23,323 

$20,128 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (  +  )  OR 

COST  (-) 

(3A4  +  3Bf4)  = 

4.  FIRST  YEAR  DOLLAR  SAVINGS  (  +  )  /  COSTS  (-)  (2F3  +  3A4  +  (3Bf1 /Economic  Life)) 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY)  (1G/4)  = 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  +  3C)  = 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (6/1 G)  = 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 


1406-005 

1995 

C.  Wohlert 


‘  $34,973 


$54,306 


$20,128 

$4,692 

7.45 

$74,433 
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TOTAL  CHARGE  LESS  EGA  $663,728.94  $654,215.82  $466,388.77  $440,483.17  $471,852.65  $522,545.45  $513,094.25  $503,643.05  $509,657.45  $469,164.37  $427,530.37  $543,897.80 

SUMMARY 

MONTHLY  DIFFERENCE  $74.13  $76.10  $51.09  $51.09  $60.88  $60.88  $60.88  $60.88  $60.88  $51.09  $51.09  $75.61 

ANNUAL  DIFFERENCE .  $735 
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BUILDING  8025 

ANNUAL  ENERGY  SAVINGS  SUMMARY 


Item 

Baseline 

ECO 

Annual  Energy 
Savings 

Adj.  Annual  Energy 
Savings* 

Annual  Electric 
(MBTU) 

279.74 

210.23 

69.51 

65.38 

Annual  Natural 

Gas  (MBTU) 

0.00 

0.00 

Electric  Demand 
June  (KW) 

49.28 

51.48 

-2.19 

-2.06 

Electric  Demand 
July  (KW) 

50.66 

52.89 

-2.22 

-2.09 

Electric  Demand 
August  (KW) 

51.18 

53.42 

-2.24 

-2.11 

*Energy  savings  prorated  on  a  square  foot  basis: 

Baseline  Model  Bldg  7108  (sq.ft.)  12180 

ECO  Model  Bldg  8025  (sq.ft.)  11456 

Square  Footage  Adjustment  Factor  0.941 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  Fort  Riley  REGIOr 

PROJECT  TITLE:  Feasibility  Study  for  HVAC  Upgrade 


REGION:  2  (Kansas) 


PROJECT  NO: 
FISCAL  YEAR: 


ANALYSIS  DATE: 

05/04/95 

ECONOMIC  LIFE: 

20 

PREPARED  BY: 

INVESTMENT: 

BLDG  8025  - 

Convert  (3)  Existing  MZs  to  VAV  AHUs 

A. 

CONSTRUCTION  COST 

$15,500 

B. 

SlOH  COST 

(5.5%  of  1A)  = 

$852 

C. 

DESIGN  COST 

(6.0%  of  1A)  = 

$930 

D. 

TOTAL  COST 

(1A 

-hIB  -hIC)  = 

$17,282 

E. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

$0 

F. 

PUBLIC  UTILITY  COMPANY  REBATE 

= 

$0 

G. 

TOTAL  INVESTMENT 

(ID  -1E  -IF)  = 

. > 

ENERGY  SAVINGS  (-f )  OR  COST  {-): 

DATE  OF  NISTR  85-3273-9 

1  USED  FOR  DISCOUNT  FACTORS: 

JAN  '95 

ENERGY 

FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT. 

$12.10 

65 

$791 

15.88 

$12,563 

B. 

DIST 

$0.00 

0 

$0 

19.16 

$0 

C. 

NAT  GAS 

$4.12 

0 

$0 

18.30 

$0 

D. 

COAL 

$0.00 

0 

$0 

16.62 

$0 

E. 

ELEC.  DEMAND 

($112) 

14.88 

($1,667) 

F. 

TOTAL 

65 

$679 

- > 

1406-005 

1995 

C.  Wohlert 


3.  NON-ENERGY  SAVINGS  (  +  )  OR  COST  (-) 

A.  ANNUAL  RECURRING  ( -f  /-) 

1  ANNUAL  MAINTENANCE 

2 

3 

4  TOTAL  ANNUAL  DISC.  SAVINGS  (-f)  /  COST  (- 


$0 

14.88 

$0 

$0 

14.88 

$0 

$0 

14.88 

$0 

$0 

$0 

B.  NON-RECURRING  (  +  /-) 
ITEM 


BASELINE  EQUIP.  REPLCMNT. 


d.  TOTAL  $0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (  +  )  OR  COST  (-)  {3A4  3Bd4)  = 

4.  FIRST  YEAR  DOLLAR  SAVINGS  {  +  )  /  COSTS  (-)  (2F3  +  3A4  +  (3Bd  1  /Economic  Life)) 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY)  (1G/4)  = 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  -f-  3C)  = 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (6/1 G)  = 

(MUST  HAVE  SIR  >  1 .25  TO  QUALIFY) 


$17,282 


$10,896 


SAVINGS  (-1-)  YEAR  OF  DISCOUNT  DISCOUNTED 

COST(-)(1)  OCCURRENCE  (2)  FACTOR  (3)  SAVINGS/COST  (4) 

(TABLE  A-2) 

$0  5  0.863  $0 


$679 

25.45 

$10,896 

0.63 
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TOTAL  CHARGE  LESS  EGA  $663,814.61  $654,303.54  $466,447.66  $440,542.06  $471,922.83  $522,615.63  $513,164.43  $503,713.23  $509,727.63  $469,223.26  $427,589.26  $543  984  83 

SUMMARY 

MONTHLY  DIFFERENCE  ($11.54)  ($11.63)  ($7.81)  ($7.81)  ($9.30)  ($9.30)  ($9.30)  ($9.30)  ($9.30)  ($7.81)  ($7,81)  ($11.42) 

ANNUAL  DIFFERENCE .  ($112) 
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BUILDING  3 

ANNUAL  ENERGY  SAVINGS  SUMMARY 


Item 

Baseline 

ECO 

Annual  Energy 
Savings 

Adj.  Annual  Energy 
Savings* 

Annual  Electric 
(MBTU) 

395.07 

271.93 

123.14 

136.24 

Annual  Natural 

Gas  (MBTU) 

986.18 

794.49 

191.69 

212.09 

Electric  Demand 
June  (KW) 

42.58 

37.07 

5.51 

6.10 

Electric  Demand 
July  (KW) 

42.60 

39.28 

3.31 

3.67 

Electric  Demand 
August  (KW) 

43.61 

41.98 

1.63 

1.81 

‘Energy  savings  prorated  on  a  square  foot  basis: 


Baseline  Model  Bldg  6  (sq.ft.) 

5780 

ECO  Model  Bldg  3  (sq.ft.) 

6395 

Square  Footage  Adjustment  Factor 

1.106 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION: 

Fort  Riley 

REGION:  2  (Kansas) 

PROJECT  NO: 

PROJECT  TITLE: 

Feasibility  Study  for  HVAC  Upgrade 

FISCAL  YEAR: 

ANALYSIS  DATE: 

05/04/95 

ECONOMIC  LIFE: 

20 

PREPARED  BY: 

INVESTMENT:  BLDG  3  - 

Replace;  STM  BLR,  Cool  Tower,  and  SZ  AHU,  w/;  HW  BLR,  ACC,  i 

&  VAV  AHU 

A. 

CONSTRUCTION  COST 

$61,166 

B. 

SlOH  COST 

(5.5%  of  1A)  = 

$3,364 

C. 

DESIGN  COST 

(6.0%  of  1A)  = 

$3,670 

D. 

TOTAL  COST 

(1A  -I-1B  +1C)  =: 

$68,200 

E. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

$0 

F. 

PUBLIC  UTILITY  COMPANY  REBATE  = 

$0 

G. 

TOTAL  INVESTMENT  (1 D  -1  E  -1 F)  = 

. > 

ENERGY  SAVINGS  (  +  )  OR  COST  (-): 

DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS: 

JAN  ’95 

ENERGY 

FUEL  COST  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU  (1)  MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT. 

$12.10  136 

$1,649 

15.88 

$26,178 

B. 

DIST 

$0.00  0 

$0 

19.16 

$0 

C. 

NAT  GAS 

$4.12  212 

$874 

18.30 

$15,991 

D. 

COAL 

$0.00  0 

$0 

16.62 

$0 

E. 

ELEC.  DEMAND 

$131 

14.88 

$1,944 

F. 

TOTAL 

348 

$2,653 

. > 

1406-005 

1995 

C.  Wohlert 


$68,200 


$44,113 


3.  NON-ENERGY  SAVINGS  (-*-)  OR  COST  (-) 

A.  ANNUAL  RECURRING  (  + /-) 

1  ANNUAL  MAINTENANCE 

2 

3 

4  TOTAL  ANNUAL  DISC.  SAVINGS  {  +  )  /  COST 


$724 

14.88 

$10,770 

$0 

14.88 

$0 

$0 

14.88 

$0 

$724 

$10,770 

NON-RECURRING  {+H 
ITEM 


SAVINGS  {  +  ) 
COST(-)  (1) 

$48,583 


YEAR  OF 
OCCURRENCE  (2) 


a.  BASELINE  EQUIP.  REPLACEMEN  $48,583  ! 

b. 

c. 

d. 

e. 

f.  TOTAL  $48,583 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  {-h)  OR  COST  {-) 


DISCOUNT 


DISCOUNTED 


FACTOR  (3)  SAVINGS/COST  (4) 
(TABLE  A-2) 

0.863  $41,927 

$0 
$0 
$0 
$0 

$41,927 

(3A4  +  3Bf4)  = 


4.  FIRST  YEAR  DOLLAR  SAVINGS  (  +  )  /  COSTS  (-)  (2F3  +  3A4  +  (3Bf1 /Economic  Life)) 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY)  (1G/4)  = 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  +  3C)  = 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (6/1  G)  = 

_  (MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 


$52,697 

$5,806 

11.75 

$96,810 

1.42 
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BUILDING  7086 

ANNUAL  ENERGY  SAVINGS  SUMMARY 


Item 

Baseline 

ECO 

Annual  Energy 
Savings 

Adj.  Annual  Energy 
Savings* 

Annual  Electric 
(MBTU) 

461.14 

324.59 

136.55 

136.55 

Annual  Natural 

Gas  (MBTU) 

833.85 

711.52 

122.33 

122.33 

Electric  Demand 
June  (KW) 

38.76 

33.52 

5.24 

5.24 

Electric  Demand 
July  (KW) 

42.06 

38.61 

3.45 

3.45 

Electric  Demand 
August  (KW) 

40.84 

37.66 

3.18 

3.18 

*Energy  savings  prorated  on  a  square  foot  basis: 
Baseline  Model  Bldg  7086  (sq.ft.)  4590 

ECO  Model  Bldg  7086  (sq.ft.)  4590 

Square  Footage  Adjustment  Factor  1 .000 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION: 

Fort  Riley 

REGION:  2  (Kansas) 

PROJECT  NO: 

PROJECT  TITLE: 

Feasibility  Study  for  HVAC  Upgrade 

FISCAL  YEAR: 

ANALYSIS  DATE: 

05/04/95 

ECONOMIC  LIFE: 

20 

PREPARED  BY: 

INVESTMENT; 

BLDG  7086  - 

Replace  Existing  SZ  w/  VAV  AHU  w/Reheat 

A. 

CONSTRUCTION  COST 

= 

$17,292 

B. 

SlOH  COST 

(5.5%  of  1A)  = 

$951 

C. 

DESIGN  COST 

(6.0%  of  1A)  = 

$1,037 

D. 

TOTAL  COST 

(1A 

4- IB  4- 1C)  = 

$19,280 

E. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

$0 

F. 

PUBLIC  UTILITY  COMPANY  REBATE 

$0 

G. 

TOTAL  INVESTMENT 

(ID  -IE  -IF)  = 

. > 

ENERGY  SAVINGS  (  +  )  OR  COST  (-): 

DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS: 

JAN  '95 

ENERGY 

FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT. 

$12.10 

92 

$1,108 

15.88 

$17,591 

B. 

DIST 

$0.00 

0 

$0 

19.16 

$0 

C. 

NAT  GAS 

$4.12 

122 

$504 

18.30 

$9,223 

D. 

COAL 

$0.00 

0 

$0 

16.62 

$0 

E. 

ELEC.  DEMAND 

$183 

14.88 

$2,719 

F. 

TOTAL 

214 

$1,794 

. > 

1406-005 

1995 

C.  Wohlert 


3.  NON-ENERGY  SAVINGS  (4-)  OR  COST  (-) 

A.  ANNUAL  RECURRING  (  +  /-) 

1  ANNUAL  MAINTENANCE 

2 

3 

4  TOTAL  ANNUAL  DISC.  SAVINGS  (-h)  /  COST  (- 


B.  NON-RECURRING  (+/-) 
ITEM 


SAVINGS!  4- )  YEAR  OF 

COST(-)  (1)  OCCURRENCE  (2) 


a.  BASELINE  EQUIP.  REPLCMNT.  $12,554 

b. 

c. 

d.  TOTAL  $12,554 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (4-)  OR  COST  (-) 


$0 

14.88 

$0 

$0 

14.88 

$0 

$0 

14.88 

$0 

$0 

$0 

1  OF 

DISCOUNT 

DISCOUNTED 

:  (2) 

FACTOR  (3) 

SAVINGS/COST  (4) 

(TABLE  A-2) 

5 

0.863 

$10,834 

$0 

$0 

$10,834 


{3A4  +  3Bd4) 


4.  FIRST  YEAR  DOLLAR  SAVINGS  (4-)  /  COSTS  (-)  (2F3-h3A4  +  {3Bd1 /Economic  Life}) 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  {MUST  BE  <  10  YEARS  TO  QUALIFY)  (1G/4)  = 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  +  3C)  = 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (6/1 G)  = 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 


$19,280 


$10,834 

$2,422 

7.96 

$40,367 

2.09 
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TOTAL  CHARGE  LESS  EGA  $663,784.06  $654,274.39  $466,428.09  $440,522.49  $471,899.51  $522,592.31  $513,141.11  $503,689.91  $509,704.31  $469,203.69  $427,569.69  $543,944.43 

SUMMARY 

MONTHLY  DIFFERENCE  $19.02  $17.53  $11.77  $11.77  $14.02  $14.02  $14.02  $14.02  $14.02  $11.77  $11.77  $28.99 

ANNUAL  DIFFERENCE .  $182.72 
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DENVER,  CO  80227  EXISTING  CONDITION  OF  BLDG.  7086  UNIT  CHAPEL 

REPORT-  LV-D  DETAILS  OF  EXTERIOR  SURFACES  IN  THE  PROJECT  TOPEKA,  KS 
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BUILDING  602 

ANNUAL  ENERGY  SAVINGS  SUMMARY 


Item 

Baseline 

ECO 

Annual  Energy 
Savings 

Adj.  Annual  Energy 
Savings* 

Annual  Electric 
(MBTU) 

1270.02 

773.16 

496.86 

571.81 

Annual  Natural 

Gas  (MBTU) 

608.64 

702.31 

-93.67 

-107.80 

Electric  Demand 
June  (KW) 

105.22 

84.17 

21.05 

24.22 

Electric  Demand 
July  (KW) 

107.29 

86.63 

20.66 

23.78 

Electric  Demand 
August  (KW) 

109.05 

89.04 

20.01 

23.03 

*Energy  savings  prorated  on  a  square  foot  basis: 
Baseline  Model  Bldg  7665  (sq.ft.)  9645 

ECO  Model  Bldg  602  (sq.ft.)  11100 

Square  Footage  Adjustment  Factor  1.151 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

LOCATION:  Fort  Riley 

REGION:  2  (Kansas) 

PROJECT  NO: 

1406-005 

PROJECT  TITLE:  Feasibility  Study  for  HVAC  Upgrade 

FISCAL  YEAR: 

1995 

ANALYSIS  DATE:  05/08/95 

ECONOMIC  LIFE: 

20 

PREPARED  BY: 

C.  Wohlert 

1. 

INVESTMENT:  BLDG  602  -  Convert  DD  AHUs  to  DDs  with  VAV  Units 

A. 

CONSTRUCTION  COST 

$31,697 

B. 

SlOH  COST  (5.5%  of  1A)  = 

$1,743 

C. 

DESIGN  COST  (6.0%  of  1A)  = 

$1,902 

D. 

TOTAL  COST  (lA  -MB  -MC)  = 

$35,342 

E. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

$0 

F. 

PUBLIC  UTILITY  COMPANY  REBATE  = 

$0 

G. 

TOTAL  INVESTMENT  (1  D  -1  E  -1  F)  = 

. > 

$35,342 

2. 

ENERGY  SAVINGS  {  +  )  OR  COST  (-): 

DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS: 

JAN  '95 

ENERGY  FUEL  COST  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE  $/MBTU(1)  MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT.  $12.10  681 

$8,237 

15.88 

$130,809 

B. 

DIST  $0.00  0 

$0 

19.16 

$0 

C. 

NAT  GAS  $4.12  (132) 

($546) 

18.30 

($9,984) 

D. 

COAL  $0.00  0 

$0 

16.62 

$0 

E. 

ELEC.  DEMAND 

$1,242 

14.88 

$18,480 

F. 

TOTAL  548 

$8,934 

. . > 

$139,305 

3. 

NON-ENERGY  SAVINGS  (  +  )  OR  COST  (-) 

A. 

ANNUAL  RECURRING  {  +  /-) 

1  ANNUAL  MAINTENANCE 

$0 

14.88 

$0 

2 

$0 

14.88 

$0 

3 

$0 

14.88 

$0 

4  TOTAL  ANNUAL  DISC.  SAVINGS  {  +  )  1  COST  ( 

$0 

$0 

B. 

NON-RECURRING  (-f-/-) 

ITEM  SAVINGS  (  +  ) 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

COST(-)  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS/COST  (4) 

(TABLE  A-2) 

a.  BASELINE  EQUIP.  REPLCMNT.  $0 

5 

0.863 

$a 

b. 

$0 

c. 

$0 

d. 

$0 

e. 

$0 

f.  TOTAL  $0 

$0 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (-I-) 

OR  COST  (-) 

(3A4  -h  3Bf4)  = 

$0 

4. 

FIRST  YEAR  DOLLAR  SAVINGS  {  +  }  /  COSTS  (-) 

(2F3  +  3A4  +  (3Bf1 /Economic  Life)) 

$8,934 

5. 

SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY) 

(1G/4)  = 

3.96 

6. 

TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  +  30  = 

$139,305 

7. 

DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(6/1G)  = 

3.94 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 
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TOTAL  CHARGE  LESS  EGA  $663,671.97  $654,164.82  $466,354.54  $440,448.94  $471,811.86  $522,504.66  $513,053.46  $503,602.26  $509,616.66  $469,130.14  $427,496.14  $543,839.30 

SUMMARY 

MONTHLY  DIFFERENCE  $131.11  $127.09  $85.32  $85.32  $101.67  $101.67  $101.67  $101.67  $101.67  $85.32  $85.32  $134.12 

ANNUAL  DIFFERENCE .  $1,241.96 
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ONE  YEAR  678.511  723.704 

USE/PEAK  303.856  395.976 
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BUILDING  7665 

ANNUAL  ENERGY  SAVINGS  SUMMARY 


Item 

Baseline 

ECO 

Annual  Energy 
Savings 

Adj.  Annual  Energy 
Savings* 

Annual  Electric 
(MBTU) 

995.96 

695.40 

300.56 

300.56 

Annual  Natural 

Gas  (MBTU) 

597.83 

704.54 

-106.71 

-106.71 

Electric  Demand 
June  (KW) 

95.98 

83.10 

12.89 

12.89 

Electric  Demand 
July  (KW) 

98.68 

86.20 

12.48 

12.48 

Electric  Demand 
August  (KW) 

100.00 

88.28 

11.71 

11.71 

*Energy  savings  prorated  on  a  square  foot  basis 
Baseline  Model  Bldg  7665  (sq.ft.) 

ECO  Model  Bldg  7665  (sq.ft.) 

Square  Footage  Adjustment  Factor 


9645 

9645 

1.000 
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LOCATION: 
PROJECT  TITLE: 
ANALYSIS  DATE: 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 

Fort  Riley  REGION:  2  (Kansas) 

Feasibility  Study  for  HVAC  Upgrade 

05/04/95  ECONOMIC  LIFE:  20 


PROJECT  NO: 
FISCAL  YEAR: 
PREPARED  BY: 


1406-005 

1995 

C.  Wohlert 


1.  INVESTMENT: 


BLDG  7665  -  Convert  Existing  MZ  to  VAV  AHUs 


A.  CONSTRUCTION  COST 


B.  SlOH  COST  (5.5%  of  1A)  = 

C.  DESIGN  COST  (6.0%  of  1A)  = 

D.  TOTAL  COST  (1A+1B-f1C)  = 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

F.  PUBLIC  UTILITY  COMPANY  REBATE  = 

G.  TOTAL  INVESTMENT  (1  D  -1 E  -1  F)  = 

2.  ENERGY  SAVINGS  (  +  )  OR  COST  (-): 

DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS: 


$10,951 

$602 

$657 

$12,210 

$0 

$0 

. > 


ENERGY 

FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT. 

$12.10 

301 

$3,637 

15.88 

$57,752 

B. 

DIST 

$0.00 

0 

$0 

19.16 

$0 

C. 

NAT  GAS 

$4.12 

(107) 

($440) 

18.30 

($8,046) 

D. 

COAL 

$0.00 

0 

$0 

16.62 

$0 

E. 

ELEC.  DEMAND 

$637 

14.88 

$9,479 

F. 

TOTAL 

194 

$3,834 

. > 

3.  NON-ENERGY  SAVINGS  ( -f )  OR  COST  (-) 

A.  ANNUAL  RECURRING  (  +  /-) 

1  ANNUAL  MAINTENANCE 

2 

3 

4  TOTAL  ANNUAL  DISC.  SAVINGS  {  +  )  /  COST  (- 


B.  NON-RECURRING  (  +  /-) 
ITEM 


a.  BASELINE  EQUIP.  REPLCMNT. 

b. 


SAVINGS  (-f-) 
COST(-)  (1) 


OCCURRENCE  (2) 


$0 

14.88 

$0 

$0 

14.88 

$0 

$0 

14.88 

$0 

$0 

$0 

t  OF 

DISCOUNT 

DISCOUNTED 

:  (2) 

FACTOR  (3) 

SAVINGS/COST  (4) 

(TABLE  A-2) 

5 

0.863 

$0 

d.  TOTAL  $0 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (-f )  OR  COST  (-) 


(3A4  +  3Bd4) 


4.  FIRST  YEAR  DOLLAR  SAVINGS  {  +  )  I  COSTS  (-)  {2F3  +  3A4  +  (3Bd1  /Economic  Life)) 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY)  (1G/4)  = 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  +  3C)  = 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (6/1 G)  = 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 


$12,210 


$3,834 

3.18 

$59,185 

4.85 
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BUILDING  7670 

ANNUAL  ENERGY  SAVINGS  SUMMARY 


Item 

Baseline 

ECO 

Annual  Energy 
Savings 

Adj.  Annual  Energy 
Savings* 

Annual  Electric 
(MBTU) 

1270.02 

678.49 

591.53 

889.29 

Annual  Natural 

Gas  (MBTU) 

608.64 

723.70 

-115.06 

-172.98 

Electric  Demand 
June  (KW) 

95.98 

83.10 

12.89 

19.37 

Electric  Demand 
July  (KW) 

98.68 

86.20 

12.48 

18.76 

Electric  Demand 
August  (KW) 

100.00 

88.28 

11.71 

17.61 

*Energy  savings  prorated  on  a  square  foot  basis: 

Baseline  Model  Bldg  7665  (sq.ft.)  9645 

ECO  Model  Bldg  7670  (sq.ft.)  14500 

Square  Footage  Adjustment  Factor  1.503 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

LOCATION:  Fort  Riley 

REGION:  2  (Kansas) 

PROJECT  NO: 

1406-005 

PROJECT  TITLE:  Feasibility  Study  for  HVAC  Upgrade 

FISCAL  YEAR:  ' 

1995 

ANALYSIS  DATE:  05/08/95 

ECONOMIC  LIFE: 

20 

PREPARED  BY: 

C.  Wohlert 

1 .  INVESTMENT:  BLDG  7670  -  Convert  DD  AMDs  to  DDs  with  VAV  Units 

A. 

CONSTRUCTION  COST 

$36,193 

B. 

SlOH  COST  (5.5%  of  1A)  = 

$1,991 

C. 

DESIGN  COST  (6.0%  of  1A}  = 

$2,172 

D. 

TOTAL  COST  (1A  -H  1  B  -HiC)  = 

$40,355 

E. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

$0 

F. 

PUBLIC  UTILITY  COMPANY  REBATE  = 

$0 

G. 

TOTAL  INVESTMENT  (1  D  -1  E  -1 F)  - 

- > 

$40,355 

2.  ENERGY  SAVINGS  (  +  }  OR  COST  (-): 

DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS: 

JAN  ’95 

ENERGY  FUEL  COST  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE  $/MBTU(1)  MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT.  $12.10  889 

$10,760 

15.88 

$170,875 

B. 

DIST  $0.00  0 

$0 

19.16 

$0 

C. 

NAT  GAS  $4.12  (173) 

($713) 

18.30 

($13,042) 

D. 

COAL  $0.00  0 

$0 

16.62 

$0 

E. 

ELEC.  DEMAND 

$958 

14.88 

$14,255 

F. 

TOTAL  716 

$11,006 

- > 

$172,088 

3.  NON-ENERGY  SAVINGS  (  +  )  OR  COST  (-) 

A. 

ANNUAL  RECURRING  (  +  /-) 

1  ANNUAL  MAINTENANCE 

$0 

14.88 

$0 

2 

$0 

14.88 

$0 

3 

$0 

14.88 

$0 

4  TOTAL  ANNUAL  DISC.  SAVINGS  (-H)  /  COST  ( 

$0 

$0 

B. 

NON-RECURRING  {  +  /-) 

ITEM  SAVINGS  (  +  ) 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

COST{-)  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS/COST  (4) 

(TABLE  A-2) 

a.  BASELINE  EQUIP.  REPLCMNT.  $0 

5 

0.863 

$0 

b. 

$0 

c. 

$0 

d. 

$0 

e. 

$0 

f.  TOTAL  $0 

$0 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (-H)  OR  COST  (-) 

(3A4  3Bf4)  = 

$0 

4.  FIRST  YEAR  DOLLAR  SAVINGS  (  +  )  /  COSTS  (-) 

(2F3-f-3A4-f-(3Bf1 /Economic  Life)) 

$11,006 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY) 

(1G/4)  = 

3.67 

6.  TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  -F  30  = 

$172,088 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(6/1 G)  = 

4.26 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 
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TOTAL  CHARGE  LESS  EGA  $663,699.63  $654,194.72  $466,374.61  $440,469.01  $471,835.78  $522,528.58  $513,077.38  $503,626.18  $509,640.58  $469,150.21  $427,516,21  $543,866.15 

SUMMARY 

MONTHLY  DIFFERENCE  $103.45  $97.19  $65.25  $65.25  $77.76  $77.76  $77.76  $77.76  $77.76  $65.25  $65.25  $107.27 

ANNUAL  DIFFERENCE .  $958 
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1) THE  ABOVE  LOADS  EXCLUDE  OUTSIDE  VENTILATION  AIR 
LOADS 

2)  TIMES  GIVEN  IN  STANDARD  TIME  FOR  THE  LOCATION 
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BUILDING  7245A 

ANNUAL  ENERGY  SAVINGS  SUMMARY 


Item 

Baseline 

ECO 

Armual  Energy 
Savings 

Adj.  Annual  Energy 
Savings* 

Annual  Electric 
(MBTU) 

989.81 

702.46 

287.35 

287.35 

Annual  Natural 

Gas  (MBTU) 

832.82 

1112.07 

-279.25 

-279.25 

Electric  Demand 
Jime  (KW) 

80.51 

72.64 

7.86 

7.86 

Electric  Demand 
July  (KW) 

86.00 

79.03 

6.98 

6.98 

Electric  Demand 
August  (KW) 

84.52 

77.48 

7.04 

7.04 

* 


Energy  savings  prorated  on  a  square  foot  basis: 
Baseline  Model  Bldg  7606A  (sq.ft.) 

ECO  Model  Bldg  7245A  (sq.ft.) 

Square  Footage  Adjustment  Factor 


7353.4 

7353.4 

1.000 


D7-1 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION: 

Fort  Riley 

REGION:  2  (Kansas) 

PROJECT  NO: 

1406-005 

PROJECT  TITLE: 

Feasibility  Study  for  HVAC  Upgrade 

FISCAL  YEAR: 

1995 

ANALYSIS  DATE: 

05/04/95 

ECONOMIC  LIFE: 

20 

PREPARED  BY: 

C.  Wohlert 

INVESTMENT: 

BLDG  7245  -  Replace  SZs  AHUs  In  Dining  area  w/  VAV  AHUs 

A. 

CONSTRUCTION  COST 

$29,943 

B. 

SlOH  COST 

(5.5%  of  lA)  = 

$1,647 

C. 

DESIGN  COST 

(6.0%  of  1A)  = 

$1,797 

D. 

TOTAL  COST 

(1A  +^B  +1C)  = 

$33,387 

E. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

$0 

F. 

PUBLIC  UTILITY  COMPANY  REBATE  = 

$0 

G. 

TOTAL  INVESTMENT 

(ID  -1E  -IF)  = 

. > 

$33,387 

ENERGY  SAVINGS  (  +  )  OR  COST  (-): 

DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS: 

JANJ^S 

ENERGY 

FUEL  COST  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU  (1)  MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT. 

$12.10  287 

$3,477 

15.88 

$55,214 

B. 

DIST 

$0.00  0 

$0 

19.16 

$0 

C. 

NAT  GAS 

$4.12  (279) 

($1,151) 

18.30 

($21,054) 

D. 

COAL 

$0.00  0 

$0 

16.62 

$0 

E. 

ELEC.  DEMAND 

$381 

14.88 

$5,663 

F. 

TOTAL 

8 

$2,707 

. > 

$39,823 

3. 

NON-ENERGY  SAVINGS  (-h)  OR  COST  (-) 

A. 

ANNUAL  RECURRING  (-^/-) 

1  ANNUAL  MAINTENANCE 

$0 

14.88 

$0 

2 

$0 

14.88 

$0 

3 

$0 

14.88 

$0 

4  TOTAL  ANNUAL  DISC.  SAVINGS  ( 4- )  /  COST 

$0 

$0 

B. 

NON-RECURRING  (  +  /-) 

ITEM  SAVINGS  1  +  ) 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

COST(-)  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS/COST  (4) 

(TABLE  A-2) 

a.  BASELINE  EQUIP.  REPLCMNT.  $21,050 

5 

0.863 

$18,166 

b. 

$0 

c. 

$0 

d. 

$0 

e. 

$0 

f.  TOTAL  $21,050 

$18,166 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  {  + 

)  OR  COST  (-) 

(3A4  -1-  3Bf4)  = 

$18,166 

4. 

FIRST  YEAR  DOLLAR  SAVINGS  (-h)  /  COSTS  (-) 

(2F3-i-3A4-l-(3Bf1 /Economic  Life)) 

$3,759 

5. 

SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY) 

(1G/4)  = 

8.88 

6. 

TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  -1-  30  = 

$57,988 

7. 

DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(6/1 G)  = 

1.74 

(MUST  HAVE  SIR  >  1 .25  TO  QUALIFY) 
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SUMMARY 
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ANNUAL  DIFFERENCE .  $380.59 


pci  i 

X 

1 

Eh 

J  1 

Q  1 

1 

M 

1 

NI 

1 

< 

in  1 

t 

VD  1 

1  H 

1 

<5  pc. 

CO  pq  O 

00  t 

Pi  CO 

I 

CO  < 

1 

< 

t 

in  1 

0\  1 

o  ^ 

(j\  \ 

Cl. 

H  1 

+  1 

\  1 

cq  Eh 

CM  1 

iJ  D  Cl. 

t 

hq  a 

\  1 

»-q  <  CO 

m  1 

>  ' 

1 

<  1  Pi 

CO  1 

D  X 

X  1 

52  ^ 

Q  1 

D 

rH  «"  J 

H 

«  PQ 

i 

1  Cxi  Ci|  1 

Cxi  Pi  0^  t 

o<p  « 

Q  H  1 

t  pq  H 

O  1 

Pi  Cl. 

53  1 

1  <  cy 

M  1 

CO 

X  1 

1 

M  \ 

Q  1 

1 

t 

U  1 

^  hq 

M  \ 

D  1 

<!  H 

W  Cl. 

3:  D  O 

I  <  I 

>  Oi 
I  I  ffi 

I  D 

I  CQ 


Pi 

1 

H 

pq  O 

1 

O  m 

Pi  Cl. 

1 

1 

r^ 

1  <  H 

X  52: 

1 

pq  Cl. 

H  O 

1 

H 

1  Pi  O 

Cl.  M  Eh 

» 

< 

<  CO 

O  Eh  U 

1 

r- 

CO  <  pq 

1 

S 

3  to 

1 

i-q 

1 

pq  D  O 

( 

M 

H  S  pci 

1 

Pi  Cl. 

CO 

M  M  Pli 

1 

t-q  CO 

1 

3  Pi 

CO  -- 

pq  pq 

1 

X  H 

X 

O  PC 

1 

o  < 

<  f 

'  53  H 

1 

53 

M 

} 

<  pq 

►q  pq  Cl. 

Cl]  Eh  S 

1 

tn  Q 

D  O 

O  CO  HI 

1 

O  M 

O  Kq  CO 

cq  H 

1 

pq  CO 

<  1 

Nl  X  CO 

1 

Pi  H 

1  >  Pi 

pq  pq  W 

1 

X 

1  X 

a 

1 

O 

I 

< 

1 

D 

X 

1 

CO 

X 

t 

X 

PQ 

D 

1 

nq 

CO 

1 

a. 

•  Pi 

1 

S 

a  CM  o 

1 

X 

53  CM  M 

j 

t>  M 

H  O  Pi 

1 

Cl. 

00  pq 

1 

Eh 

1 

Pi 

X 

1 

CO  H 

pq 

1 

pq  < 

O  2  1 

O  pq 

s  pq  J  t 

D 

ClI 

pq  Q  H  1 

Pi  hQ 

a 

Pi  1 

pq  < 

< 

O  « 

PQ  > 

li. 

D.  1 

S  I 

Pi 

pq  1 

X  X 

X 

Pi  1 

53  ^ 

CO 

Eh  H  H 
CO  W  CO  W 
<  <  <  < 
W  W  W  W 

I  <  I  I 

tn  K  K  cc 
Eh  Eh  H  B 
Pti  Di  D  D 
O  O  O  O 
S  S  CO  CO 


CO  CO  D 
Ci]  W  S 
;S  5 

I  J  O 
XX  X 
Eh  Eh  Cl.  W 
Cii  O  Q 
O  O  O  ^ 

xxxB 


coooooooo 

O'^^^CNOCNOOO 

^ooovDcovi)rom 

HO^CSt^CNt^LDin 

cri\£»or^or^roro 

rH  H  r- 


CTkCNCDCNCOCNOOO 

r^CDOooooorooj 

CNJOVX)OU)OCDO 

oooooooo 


ooooooooo 

t^M^CNOCNOOO 

CMO(N'^CS)^^POrO 

(NCTiLDC^int^LTlLO 

r^v^'i^r^^C^roro 

[> 


CMfNCNCNrsiCNOOO 

ODCDCDCOaOCDrOCN 

ooooooooo 


oooooooo 


oooooooo 

oooooooo 


CNOVDOVOOOO 
cTi  r. 

H  LT)  LTJ 


HOHOHOOO 

CNOfNJOCNOOO 

OOOOOOOO 


mEfdEmeens 

(L)r— I  (Ui — I  (Ui~lrH  (U 

fd  I  fd  I  rd  I  I  (d 

-H  -H  -H  -H  -H  -H  -H  -H 

ajucjacacja 

*H  -H  ‘H  *1-1  -H  ‘H  -H  'H 

T}'dT5T}T3TJT3Td 


t  .Q  I 

I  X  i  \ 

I  Ci3  >  ! 

I 

I  O  s  I 

J  S  Ci]  t  I 

I  Ci3  Q  B  I 


c/}  Eh 

CO  <c  Cl. 

<  clj  a 
M  pc;  CO 

o  c  — 


(jj  -- 

D  Cl. 

X  CO  I 
<  CO  B 
>  <  Cx. 

<  hJ  o 
D  O  CO 

+  I 


pq  Q 

1 

XU)  X 

>  ^ 

1 

O  ^q  PQ 

pq  CQ 

1 

r=t 

Q 

1 

X  <X 

Pi 

1 

pq  IS  H 

pq  O 

1 

>  CQ 

Pi  Cl. 

1 

<  ^ 

< 

1 

X  53 

1 

H  O 

1 

Pu  M  Eh 

1 

O  H  U 

1 

CO  <  pq 

1 

^q 

1 

CO  pL. 

pq  D  o 

t 

t-q  1 

H  s:  Pi 

1 

^q  H 

M  H  pi. 

1 

pq  <C  Cl. 

X  CO 

1 

o  IS  a 

pq  pq 

1 

<\co 

X  Cxi  I 
xo  X 

^  ^ 
<  <C\ 
>  D 
1  H 


1  [SI  X  CO 

1  pq  pq  pq 

1  U 

I  < 

1  Pt. 

1  Pi 

1  X 

1  CO 

CO  Cl. 

1  ♦  Pi 

CO  1 

1  O  CM  O 

<  h 

1  S  CM  H 

pq  3  Cl. 

1  M  O  Pi 

O  O  o 

t  00  pq 

<;\co 

1  Eh 

X  pq  > 

1  X 

pq  P  Pi 

1  cq 

>  P  DQ 

< 

1  Cl. 

>D 

1  CO  O 

1  h 

1  Pi 

X  CQ 

1  pq  O  CO 

1  pq  U  nq 

j  53  HI 

t  M  < 

1  O  hr 

1  53  pq 

1  X  P 

X  i 

|l?7-7 

pci  I 


OOOOOOOCOOCD 

HCNOJOLniOOLO 

lO-^^^^rom^rocrk 

OOOLDHVDLDrH 

CDoooomc^iLnrocr> 

Hr^HC^LnC^JC^a>l 


pq  H 

D  <  Ci. 
Opq  O 

<  Cii  CO 

o 


OOOOOODCDOaO 

HCNJCNOLDinOLT) 

roooQoma>o3roLn 

HCNCNinVDCNJint^ 

^OJCNPOCDCNrOin 

HHHt^rOrHC^OO 


OOOOOOOO 

OOOOOOOO 

£NCDVDO^««;fOKt 
<Ti  ^ 

H  in  in  mm  m 


^(NCNCO^LOOH 

o^oooomcNOJCNjo 

Hmmoom'^O'^ 

oooooooo 


CMCNjfvjoomc^or^ 

aocooomoor^cNLn 

ooooooLoom 


oooooooo 


tHHHOHHOH 

CNCNCNOCNCNJOfVl 

oooooooo 

HHHOHHOH 


XXX  ^ 
Eh  H  Eh  Cl. 
pcj  D  pci  O  J 
O  O  O  O 
J2:  c^iis  Pi  < 


CO 

Cl. 

O  Q 

o  52: 

pci  pci 

+  o 

CO  CO  Hi 

»-q  w  o 
d  O  S 

<  S  M 

S  S  5  Q 


t  pti 

I 

»  I-:! 

I  P 

»  P 


\  VO 
CNJ 


P 


CN  <  « 
I  w  w 

w  »;  p 
o  <  o 

p  H 

o 

•z 

M 

:2; 

M 

P 


H  vn 
^ 
W  OQ 

E  c- 

P 

O  • 

P  O 
W  P 
>  p 
W  CQ 
P 

P 

u  o 

p  p 

c 

P  H 

O  ^ 
w  < 
p 
p  p 
H  S 

M  M 

P  CO 


P 
< 

P 

P  P 

P 

poor 


O  1 

r  tz:  » 

H  H 

M  1 

P  P 

P  H  r 

OP 

O  P  ' 

P  U 

G  M  1 

tS3  X  P  r 

P  P  H  t 

D  V£> 

X  1 

D  m 

P  r 

m  D 

X  t 

[o  00 

O  r 

to 

P  r 

S  r 

O  1 

•  ro  U  1 

U  CM  r 

S  CM  Q  1 

< 

M  O  <  1 

p 

P  O  r 

p 

P  1 

< 

H 

S 

O 

W 


IS  IS 

p 


< 

o 

p 


u  u 

CO  cr» 
J  rH  rH 
:  I  i 


OO^HOOr^OOCTi'sDOO 

LDOrooooroococNOO 

VOOVOVOOO(N(NrO'i^^OO 


Ip  HI 

»  H  Q  I 

1  O  pi 

t  p  HI 

4c 

IP  pi 

4c 

1  m  1 

4e 

1  -U  1 

o 

1  p  1  1 

IS 

1  p  p  1 

H 

1  >  p  1 

Q 

1  u  P  1 

P 

1  2  p  1  1 

H 

1  P  Q  H  1 

P 

1  P  1 

X 

1  O  1 

1  P  1 

4c 

i  P  1 

4c 

1  P  1 

4« 

II  ^ 

u 

II 

II  CO 

II  r>3  P  P 
II  O  CM 
tl  Z  I 
II  < 

I!  O 

II 

II 

11 

II 


^  I  CMOHOOOHi 
P  P  I  I  ro  I 

p  I  ' 

1 


I  CN  o  O  O 


u  u 

s  ^  ^ 

P  ro  CM 


II 

II  m 
II  CM 

II  p  p 
II  P  00 
II  p  o>  I> 

II  p 

II 

tl 

II 


p 
P  s 
O  P 
O  P 
P  o 

p  > 


p 

p  -- 
P  X 
co\ 
p 
H 
m 
p 


r^oHn^<oorMCMcovooo 

TtOHLDOOCMOinLDOO 

OOOOOOCMHHT^^OO 

CTkOOOCMOO^'^rCDHOO 

1  O  I 


H  H 

S  P 

OP 

P 

P  u 

II 

P 

D  H 

II 

P  CM 

II 

<  ^ 

VD  CM 

11 

P  P 

CM 

Q  II 

IS 

P 

P 

P  -- 

P 

M 

CO 

p 

p  ^ 

CO  X 


p 

H 

P 

P 


CM  r' 


I  ID  CM 


p  p 

s  2: 

p  p 

H  H 

P  P 
P  P 
P  P 
P  P 
P  t  I 
S  >H  H 
H  P  P 
H  Q  IS 


H 

rH 

D 

O 

O 

D 

Ch 

P 

CM 

O 

o 

D 

D 

1 

D 

1 

D 

P 

H 

O 

P 

D 

O 

X 

P 

* 

o  p  P 

tH 

t  p  p 
P  H 
P 

0^  00 

o  ^ 

ID  ro 
D 

O  H 

H 


ooooooorooooo  i 

OOOOOOOt-IOOOO  I 
OOOOOOODOOOO  t 

0000000^0000  I 


OOOOOOODOOOO 

OOOOOOODOOOO 

ooooooooooooo 

ooooooorooooo 
1— I 


DOCMOOO[o\X)OroOO 

DODCMOOCODDDOO 

VDOOOOOODCoCT^CTiOO 

oovdoooovdddoo 


HOHHOOOHVDto-OO 

OOVDDOOCMHCT^OOO 

HODDOODCMDDOO 

CMODHOOHtot^OOO 


S 

o 

p 


^  IS  IS 

D  P 


•K 

* 

+ 

♦ 

* 

•K 

•K 

4c 

4c 

4c 

4c 

4c 

4c 

4< 

4c 

4c 

4c 

4c 

4c 

4c 

4c 

4c 


P 

H 

< 

X 

o 

H 

M 

H 

P 

P 

> 

P 

P 

M 

P 

P 

o 

p 

p 

p 

p 

o 

X 

p 

p 

p 


p 

o 

H 

E-r 

< 

u 

o 

p 

p 

p 

p 

o 

p 

p 


p 

p 

< 

a 


H 

P  P 
O 
X  M 


4c 

+ 

4c 

4( 

4c 

4c 

4c 

4c 

4( 

4c 

4t 

4c 

4c 

4c 

4c 

4c 

4c 

4c 

4c 

4c 

4c 


1  D  fo  H 

4c 

<  M  Eh 

4t 

1  D  D  D 

4c 

O  < 

4c 

l  00  rH  rH 

4c 

P  XX 

4c 

1  .  .  . 

4c 

P  P 

4c 

1  ro  p  D 

4c 

P  >  Q 

4c 

t  H  P  D 

4c 

>  H  H 

4c 

1  rH  rH 

4c 

O  OP 

4c 

4c 

X  X 

4c 

4c 

C  P  P  O 

4c 

4< 

GPU 

4c 

1  D  Eh 

4c 

P  <  S  _ 

4c 

1  D  P 

4c 

P  O  H  P 

4c 

1  VO  O 

4c 

H  P  H  H 

4c 

1  •  P  P 

4c 

4c 

1  D  "Os.  • 

4c 

H  CM 

4c 

1  VO  D  P 

4t 

4c 

i 

4c 

4c 

m  P 

4c 

P  1 

4c 

X  H 

4< 

H  1 

4c 

X 

4c 

O  1 

4c 

1  ro  o  D 

4c 

P  I 

4c 

1  P  D  o 

4c 

4c 

1  VO  D  • 

4c 

4c 

1  .  ■  VO 

1  O  P  D 

4c 

•K  He  *  He  ♦ 

4c  4c 

CM  D 
CM  D 


P 

P 

U  P  P  P  P 

p  <C  u  u  a  o 

s  p  p  C  c  <  c 

o  O  P  p  p  p  p 

H  <  p  P  P  P  P 

H  P  P 

U  P  O  O  O  O  S 
pp  pQHHHHO 

Q  ril  P  g  r  S 

p  P  p  P  H  H 

O  O  P  O  Eh  X  < 

UP  <XX  PPP 

p  O  3  S  P  H 

PPPP  PPPHPPJ 

PPPPPPPPPHUH 

PO<<<OHQUOPqP 

<OPPOJSgOHOPS 

iSPOOQt^POPPP*^ 


< 

P 

P 

< 


P  Q 
<  < 
O  O 
P  P 

PPP 
<  <  < 
H  H  H 
O  O  O 
Eh  H  H 


D7-8 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2. ID  3/  2/1995  8:26:  5  SDL 

DENVER,  CO  80227  EXISTING  SIMULATION  FOR  BLDG.  7245  DINING  AREA 

REPORT-  SS-A  SYSTEM  MONTHLY  LOADS  SUMMARY  FOR  SMALL-SZ  TOPEKA,  KS 


Pi 


rHrHrHrHrHrHi— IrHrHrHrHt— I 

rnrorororornrorororororn 

rorororororornrororornro 


KD 


1 

p 

1 

1 

1  z 

w  o 

< 

o  z 

VO 

VD 

VO 

ro 

VO 

ro 

VO 

VO 

m 

VD 

m 

VD 

1 

O 

1  •• 

1  w 

z 

u 

Z  IS 

to 

<T\ 

to 

o 

to 

o 

to 

to 

o 

to 

o 

to 

1 

ov 

1  VO 

1  Q 

1  p 

H 

w  z 

pH 

Kii 

H 

VO 

H 

VO 

H 

rH 

VO 

rH 

VO 

rH 

1 

1  03 

1  H 

w 

z 

z  — 

to 

VO 

O- 

VO 

[> 

VO 

r- 

VD 

1 

iH 

1  •• 

1  o 

1 

w 

H 

rH 

H 

H 

rH 

H 

rH 

tH 

rH 

H 

rH 

H 

1 

O 

1  CD 

1  z 

1 

(N 

1 

1  H 

O 

to  to  03 

CN3 

o 

o 

o 

o 

CN 

03  1 

1 

rH 

Z  3  z 

to 

03  03 

o 

o 

o 

o 

o 

to 

VD 

00  t 

to 

1 

M  O  Z 

tH 

03  O  to 

(T\ 

o 

o 

o 

o 

VD 

00  1 

rH 

1 

1 

03 

<  P 

VO 

o  ro  VO 

00 

o 

o 

o 

o 

tH  1 

VO 

1 

W  H 

to 

O  rH  Cr» 

o^ 

03 

O 

00  1 

to 

\ 

ro 

z  z 

^  ro  H 

1 

03 

ro 

ro  1 

1 

z 

» 

1  1  t 

1 

1 

1  1 

1 

1 

1 

1  z  z 

z  z  z  z  z 

z  z  z 

H  P  2 

O 

z  p  z 

OV  tH  ro  rH 

to  03  03 

Z 

IS  Z  H 

1  1  H  03  ^ 

03  H 

HH 

1  Z  Z 

Z  Z  Z  Z  Z 

z  z  z 

P  2 

H 

Z  P  z 

00  O  VO  03  to 

to  ro  ro 

Q  Z  H 

1  rH  ro  ^ 

03  rH 

< 

pq 

z  z  z 

ro  ^  ^ 

ro  ^  CN 

Z 

2  <  Z 

M  S 

1 

H 

Z 

to  ro  ro  to  to 

o  ro  to 

1 

O  Q 

H 

03  rH 

0 

>H  ^ 

to 

O 

00 

rH 

iH 

o 

o 

o 

o 

00 

03 

to 

O 

1  Z 

Q 

Z  t 

z 

O  P 

VO 

tH 

o 

o 

o 

o 

r- 

H 

O' 

•  > 

P 

1  1 

p 

M 

Z  H 

o 

03 

00 

ro 

o 

o 

o 

o 

00 

VD 

CO 

ro 

1  z 

ffl 

p  1 

0  • 

z  m 

• 

1  Q 

p  1 

o 

z 

Z  P 

<3 

Z  2 

00 

00 

CO 

03 

o 

o 

o 

o 

03 

VO 

rH 

1  ^ 

1 

Z 

( 

z 

M  M 

z 

Z 

ro 

G\ 

VO 

rH 

1 

rH 

to 

03 

t  tH 

1  Z 

O 

Is  • 

z 

p 

p  < 

z 

iH 

1 

( 

1 

1 

1 

tH 

\  to 

1  z 

Z 

Z  1 

o 

o  > 

0 

Q  ^ 

o 

o 

o 

o 

O  tH  O 

VO  VO 

o 

O  1 

tH 

1  H 

§ 

1 

z 

<  z 

o 

o 

o 

o 

rH  o>  ro  o 

tH  Z 

o 

O  1 

ro 

1  M 

M 

1 

M 

o  z 

o 

o 

o 

o 

Z  ^  ^  03 

o-  z 

o 

O  1 

1  P 

z 

1 

z 

p 

P\ 

1  Z 

( 

o 

p 

o 

o 

o 

o  VD  z  z 

VO 

o 

O  1 

z 

1 

0 

) 

z 

o 

00  m  z  o 

CO  03 

1 

z 

1  1 

Z 

t 

0 

z 

^  z  z 

m 

1 

z 

1 

M 

1 

CQ 

z 

1 

1  z 

Eh 

1 

i 

1  z  z 

Eh  P  2 

z  z  z  z  z  z 

1 

1 

0 

Z  P  Z 

VD  VO  cTt  VO  z 

1 

Z 

Z  Z  Eh 

VO 

1 

1 

HH 

1  z  Pi 

z  z  z  z  z  z 

1  u 

>H  P  2 

i  2 

P 

Z  P  Z 

o  (TV  in  m  o  ro 

»  HH 

Q  Z  H 

Z  Z  (T»  (Ti  CT\  Z 

i 

O 

1 

o 

Z  X  Z 

Z  Z  Z  CT^  Z  Z 

1 

1 

u 

2  g  Z 

•-H  2 

rH  rH  rH  rH  rH  tH 

1 

1  0 

1 

1  z 

Z  >H 

tH  Z  Z  tH  LO  rH 

1  z 

1 

O  Q 

Z  03  03  03 

1  z 

o 

>H  ^ 

o 

o 

o 

o 

z 

z 

G\ 

Z 

o 

o 

1 

z 

X 

0  P 

o 

o 

o 

o 

o 

tH 

iH 

Z 

tH 

Z 

o 

o 

1 

in 

HH 

Z  H 

o 

o 

o 

o 

o 

ov 

z 

O 

If) 

o 

o 

1 

O' 

p 

Z  Z 

o 

o 

o 

o 

z 

[f) 

z 

CN3 

z 

o 

o 

1 

o 

2  2 

o 

o 

o 

o 

tH 

O 

tH 

CN3 

o 

o 

1 

If) 

o 

Z  ^ 

. 

1 

o 

a 

o 

o 

o 

o 

03 

^ 

5 

2 

0 

o 

1 

z 

Ln  cy\ 

z 

o 

1 

tH 

tH 

tH 

H 

1 

H! 

H 

IS 

O 

2 


:zcQpti(i:>HSH:3oa4H>a 

<w<a.<5DDwaow 


D7-9 


1 

P  Z  12  Z 

0  1 

I 

X  1 

1 

1 

0 

>.  t 

0  H  2 

<C,  1 

1 

Z  P  H 

ri3  2  • 

P  0  H 

Z  Z  1 

1 

O  H  p 

Z  P4  1 

P  2  Z 

<3  O  1 

1 

> 

Eh  I 

0  1 

1 

2  ' 

2 

HH  1 

» 

0  O 

2  I 

Z  0 

HH  t 

1 

P  2  Z 

P  t 

O  1?  P 

{ 

1 

P  Z  U 

1 

>H 

1 

1 

1 

U 

1 

1 

1 

2 

Z  1 

1 

0  O 

1 

Z 

03  1 

» 

P  0 

O'  1 

O  2 

1 

0 

P  < 

z 

Cu 

o 

^Otsl 


< 

&  S 
H  O 

M 

w  < 
w  ! 


O  C/} 

Q  H  et: 

N  X  o 

w  W 

CO 
Pi 
D 
O 
X 

■  Q 


-U 
Pi  I 
W  CO 
>  CO 

o  z 

S  w  I 
W  Q  H 
Pi 
O 
CX, 
W 


I  U 
CO  M  E-f 

H 

O  U  Q 
W 

J  O 
H  pq  kJ 


O  H  Q 
U  <  <C 

w  o 

X 


O  -- 
Z  X  ^ 
H  »<  Z 

w  -- 

O  Oi 

o 

u 


cx: 

o  z 

z  \ 

H  z  p 
P  <  H 
O  pq  P 
O  CX  X 
O 


O 

z  z 

M  O 

CO  tn 

Z  <3  Z  CO 

p  o  w  r 
o  p  z « 


p^ 


s 

p 

z 


z  o  < 
u 


o  • 

CO  Z  P 

Z  M  M 

P  H  < 
O  C  > 
Z  pq  < 
Z 


o 

z 

CO  H 
Z  H 
P  C 
O  O 
Z  P 
z 


H 

CO  Q  Z 
Z  M  Z  Q 
PO  I  < 
O  Z  P  O 
Z  M  O  P 
O  O 
O  O 


O 
CO  Z 
Z  H  Q 
P  Eh  3 

o<o 

Z  W  P 
Z 


O 
CO  Z 
Z  M  Q 

p  p  < 
o  o  o 

Z  O  P 

o 

z 

z 

o 

2 


LninLnLnu:)vr>vrv£)V£)voLnLn 

HHtHHVCVDU>V£)VCVi)i-tT-? 
tHHi— ItHi— it— IrHrHrHrHrHfH 

HHHt— icorornroronHi—J 
t— IrHiHr-lrOrorOrornrorHtH 


t^QO'^t^oooooor^co 

O’t:^^VDrNOOOOOO00^ 

^roo^'^j^ooooooroo^ 

i^ocDO^oooooom^ 
00  CO  r-  I  (N  CN 

H  H  t— I  (N  CN 


a^Ht^^^Q0(^3O^^LnL^^0^ 
moooooH  rot^cNCN 

H  (N  H  iH  CN  H 


oooooooooooo 


oooooooooooo 


r-u)r--c^r'C^r--r'r^r-r--r- 


ooooLOcnt^-'t^iOLnoo 
o  ^  oi  H 
ro  r-  t>  to 


^(N^OOOOOOOO';^ 

r^KDr-r^ro 


CTirHr^VDOOCVIOt-ltOinrO^ 
rooooooiH  ro[^(NCN 

tH  (N  tH  t— t  03  I— I 


oooooooooooo 


lOHt^^CNSOOOO-ttC^O 
m^mrooo  •  toa^o3 
^LOC^ 


OOOO^OO^romLDOO 
O'  O  ^  00  H 

ro  to 


zmzz>H;z;pozEH>u 

^w<z<pppwuow 

PZS<C2PPrt:coOZQ 


ANNUAL  3169  4400  0  1191  5424  3177  8760  0  0  1191 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2.  ID  3/  2/1995  8:26:  5  PDL  RUN 

DENVER,  CO  80227  EXISTING  SIMULATION  FOR  BLDG.  7245  DINING  AREA 

REPORT-  PS-B  MONTHLY  PEAK  AND  TOTAL  ENERGY  USE  TOPEKA  KS 


rH 


rOO^^^CO^r^m-^CN^^OOHOOHOOiHOOiHrO^r^CMr-'s^'^J^LOCN 


)  O  in  VD  CN 

■  r-  \  in 
•  in  •  ■  ro  •  • 

I  rH  ch  in  CO 
I  in  rH 

>  rH  in  tH 


i  OO  OO  OO  OO  O^CN  CN^ 

►  ^OO^O  0\00'\0  (N3'\rOVD'' 

*in  •  -O  •  -H  •  -H  •  -O  •  -O  •  •( 

i  oomoorooomooninvncNinco 

CN  cr»  ro 

I  ro  ^ 


CN  OJ 
ro  rH 
00  KX) 


>H':f(TNr^O^CT^r^OOm[>';fCnt>r^U?OOVDrHOOO 
Hor-  or^  ojr-  rHcnrHor-rHcn 

M  03  ro\'sD  ro\rH  ro\o  ro\in 
U**iH**00*'H**in‘«H**00- 
MLnroroooroc^rororoooro  rO'^roin'^lNO 

PivncNj  in(N  tn<N  00^-  ro 

E~trH  rH  H  rH  (NrHCNrH 

U 

W 


00 

in 

cn 

00 

rH 

00 

O' 

ro 

00 

<y\ 

Ch 

rH 

a\ 

C\ 

ro 

(N 

rH 

in 

in 

rH 

rH 

0 

rH 

0 

in 

rH 

cn 

O' 

rH 

03 

0- 

rH 

(T\ 

03 

in 

03 

00 

00 

ro 

0 

ro 

O' 

in 

ro 

rH 

V£> 

rH 

0 

rH 

ro 

03 

0 

00 

CN 

00 

in 

0 

0 

0 

ro 

ro 

in 

ro 

ro 

CO 

ro 

(Ts 

ro 

00 

ch 

r- 

KD 

ro 

VD 

03 

<s> 

03 

00 

m 

CN 

rH 

CN 

03 

01 

rH 

rH 

a\ 

03 

0 

i-:i 

<  < 

<  < 

<  < 

<  < 

H  W 

H  W 

Eh  W 

H  W 

0  04 

0  O4 

0  O4 

0  a 

H 

Eh 

Eh 

H 

<  < 

<  < 

<  < 

<  < 

Eh  M 

Eh  W 

Eh  W 

H  W 

0  04 

0  O4 

0  O4 

0  O4 

Eh 

H 

H 

»-:i 

<  < 

<  < 

<  < 

<  < 

H  W 

H  W 

H  W 

H  PLI 

0  O4 

0  O4 

0  a 

0  O4 

H 

H 

H 

w  w 

CO 

o  D 


0 

04 

Eh 

> 

u 

D 

D 

w 

0 

0 

Da 

< 

CO 

0 

Q 

D7-10 


ct: 


> 

m 


<N  <  X 
I  Ixl  W 

w  pti  cu 

o  c  o 

Q  H 

o 

s 


^  iH 

CN  in 


Q 

w 

cn 

< 

PQ  • 
>H 
Q  ^ 
DQ  Oi 

s  r) 

O  O 
HH  X 


u 

1 

IS 

1 

HH 

1 

1 

CO 

B  in 

1 

< 

2;  ^ 

pa  CM 

1 

1 

0 

1 

2  I> 

a 

1 

I 

hQ 

0  ' 

1 

2 

B  0 

1 

D 

pa  Q 

1 

B 

>  B 

1 

< 

pa  PQ 

Q 

1 

1 

2 

PC 

1 

<  < 

B 

pa  P3  m 

0  cc  Q 

PC  PC  ■ 

•  0  pa 

<  <  0 

0  PU  2 

1  1 

D.  0 

CO  CO 

<  M 

CO  CO  11 

II  B 

0  0 

CO  PC 

ci^  Pii  pa 

M  0 

000 

D. 

X, 

X 

PC  PC  2 

B  < 

B  B  2 

M 

CM  0 

0 

0 

0 

0 

0 

0 

1  CM 

1  1 

u  pa 

00  0 

0 

0 

0 

0 

0 

0 

1  00 

B  B  0 

M  PC 

• 

P.  Pu  2 

DC  < 

CM  0 

0 

0 

0 

0 

0 

0 

1  CM 

0  0  M 

B 

m 

i  m 

CO  CO  I-Q 

0  CO 

00 

1  00 

1 

D  2  B 

pa  pa 

B  0. 

1 

B  B  0 

pa  B 

1 

PQ  PQ  PC 

B 

1 

XXX 

pa 

Goor^oocooao 

CrkrH'<^<00(T\0(N 

a^O(^]OOroo^o 
oj  >  ro  00 

Cvj  ro  <N 


H 


Pii 

Eh 

U 

W 

pa 


»  pa 

CO  Pt^ 

D  D  H  Eh  CO  Du 

paEH  CO  ispd 
ci^cQPL^paox  < 
>HSOffiODH3  2o 
H  <  O  O  CO  Eh  pa 

w  >H  pa  w  PC  CO  H 

>HEHpciUUU  PCEhU 
OmO^CCSXOdCco 
pc:cooaiDuP>opDMpaM 

pa  wcoco&:ci<ha>2 

S  Eh 

pa  M  < 

u 


0>1 

00 

a^ 


i-C 

< 

O 

H 


B  Q  H  >H 

cr»  in  pa  <1;  U 

•  •  fc.  M  PC  PC 

o  pE-i  pa  pa 

^  rH  CO  S  S 

CN  in  pa  M  pa  pL) 

O  Eh  o 

M  C  PC 

CO  CO  o  pa 

Eh  B  pc 

po  pD  D  B  B 

B  B  O  O  Q  O 

PQ  CQ  521  pa 
2  S  pa  CO  hP 

^  9  !=^  d 

t-i  P'  o  <  < 

m  rH  N  O  h-Q 

•  •  J  pa 

csj  in  2  pD- 

CN  o  pa  B  Pt^  Q 

00  CO  B  ^  52 

H  ro  CO  <q  PC  s 

hQ  O  2 
CO  Pu\Pa 
Q  Q 

>H  2 

>1  2  2  3 

o  2  2 

>H  PC  >i  X 

o  pa  CO  CO  B  < 

PC  s  PC  PC  H  pa 

pa  pa  D  D  o  >H 

IS  o  o  H 

w  pa  pn  PC  PC  pa 

u  B  PC 

pa  PC  Cm  pi.  o  B 

B  D  o  o  pa 

MO  hC  2 

CO  CO  B  B  pa  o 

Is  s 

h^i  ha  pa  pa 

<C  <  u  u  pa 

B  B  CU  PC  B 

o  o  pa  pa  o 

B  B  Dlj  PL.  S 


D7-11 


I 

i 

1  hJ 
I  p 
«  w 

I 

I 


(N  <  I 


2  U  P  -- 
p  W  <  3: 
5:  P  O 

M  W  P 


u ; 
w 


HChinLDinr-LnoooLnmu) 

roiniDLnLnoo^oiLnLnir) 

C^^f^^^HHHCD^CX)HIHCT^ 

morom^ocT^(T^a^oom^ocN 

(NroromrocNCNCNCNrorocN 


in 

in 

rH 

ro 

ro 


1 

1  P  >H  ^ 

• 

1 

P  U  <  O  P 

^  in 

CN 

00 

00 

rH 

<7^ 

CN 

O 

ro 

m 

1 

P  U  P  IS 

ID 

VD 

00 

in 

'D 

VD 

ro 

VD 

ro 

j 

1  P  H  p  P 

in  <D 

CN 

O 

rH 

VD 

ID 

r- 

c^^ 

r^ 

P 

00 

1 

p  p  p 

CTi  00 

O 

ro 

ro 

O 

O 

O 

ro 

O 

o\ 

1  o 

CN 

1 

1  H  p 

H 

H 

H 

rH 

H 

H 

H 

H 

1  ro 

1  1-^ 

1  P  P 
P  P  P 

1 

1 

, 

1  p  p 

p  p  p  p  p 

p  p  p 

O  <  O 

1 

H  P  S 

Q  Eh 

1 

o 

P  D  P 

cr^  rH  ro  CTi  H 

in  CN 

CN 

O 

1 

p  P  H 

1  1  H  CN  ^ 

CN  H 

P 

» 

p 

H 

1 

P 

1 

H 

1  P  P 

p  p  p  p  p 

F 

F 

p 

M 

1 

>H  P  S 

Q 

1 

P  D  P 

00  O  VD  CN  in 

in  ro 

ro 

1 

D  P  Eh 

1  H  ro  ^ 

CN  rH 

1 

< 

U 

1 

Vt\ 

P 

H 

1 

w 

p  ><  p 

ro  ^  ^ 

ro  ^ 

CN 

in 

1 

p 

S  <  P 

Eh 

1 

H  2: 
r. 

P  CN 

P 

1 

' 

H 

P 

in  ro  ro  in  in 

o  ro 

in 

S 

1 

t 

O  Q 

iH 

CN 

rH 

g  O  P-- 

5  IS  c  pc: 

E  IH  o  K 


LnLni>»;t<HoooocDr'Ln 

CNC^GOCNOOOOOOrHCN 

CNOinmrooooocTirHro 

HC'IOOHLnOOOOVDmO 

rot^vn^m 

in'sfrocNH  ojro^ 


in 

CN 

CN] 


ro 

m 


O 

3;  O  P 
M  pd  H 
H  W  P 
CPS 
w  w 

p 


r^<T\u)'sD(Nooooinroo^  i  r- 

r-rO'^inooooocN^^n  i  m 

LOCTtmCNrOOOOO'^CNin  I  vx> 
. I 

moor^'i^^oooomor^  i  cn 
[>030^031  CNOOmiCTN 


O 

P 


I  p  P 
H  P  S 
W  P  w 
P  P  Eh 


I  P  P 

>H  P  S 
P  P  w 
P  P  Eh 


^  in  tH  ^  fN] 

in  ^  CN 


p  P  P  p  P  P 


1 

O 

P  1 

P  1 

O 

H  1 

P  X  P 

p  » 

U 

IS  a  ® 

P  O  » 

H  2 

P  S  1 

1 

H 

P  O  1 

P 

P  U  S  I 

1 

O  Q 

P  P  > 

H  H  1 

1 

O  W  1 

P  1 

1 

O 

P  P  1 

PUD 

) 

1 

H  p  H 

1 

DPP 

-<  1 

1 

OPS 

P  »  1 

O  P 

P  P  t 

1 

U 

>  P  1 

O  P  1 

1 

S  P  I  ' 

P  Q  H  1 

P  1 

X 

O  1 

H 

P  1 

P 

P  1 

O 

P  1 

s 

m  cTi  \x)  in  00 
r-  vn 


P  P  P  P  P  P 


o  m  in  in  i-t  ro 

CTt  00  0^  CT\  CI>  00 


OO  00  00  CTi  00  00 
H  H  H  H  rH  H 


H  00  ro  H  H 

fO  CN  CN  CN 


OOOOHTf^OHOOCNOO 

OOOOH^OOOO-tcJ^OO 

ooooinocrkr^r^THOo 

OOOOHI>PfOOCNOO 

ooooLOinu)roP'xioo 

oooovDinvD'^inHoo 
H  ^  ^  P' 


I  ro 
I  in 


I  P 

I 

I  P 
I  P 
I  P 

t 

I 

I  vn 

I  1 


I  in 

I  (T\ 


1  W  H  1 

O  O  1 

r- 

1  B  Q  > 

O  O  1 

1  H  O  > 

O  O  1 

VD 

IDS  ' 

P 

.  ,  1 

1  P  1 

O  O  1 

00 

1  P  1 

P 

1 

rH 

IIP  1 

1 

if) 

1  P  1 

P 

1  P  O  1 

1 

1  O  P  1 

s 

1 

1  Q  O  P  1 

1  M  p  O  1 

D 

1  P  P  P  1 

1  i 

P 

CN  C  P 
I  w  w 

p  p  p 

o  c  o 

P  H 

o 

p 


p 

M 

P 


u 

p 

M 

in 
Eh  ^ 

P  CN 
W  r- 
S 

P  • 

OOP 
p  p  p 
p  p  p 
>  p  p 
P  o 
p  p 


CO 

p 

p 

o 

p 

■  Q 

U  CN  < 
P  CN  O 
HOP 
00 

>H 
P 
P 
Eh 
P 
o 
s 


I  CO 
I  P 
I  P  o 
I  P  u  s 


1  p 

M 

o 

p 

p 


p 

CO 

CO 


-u 

p  1 
P  CO 
p>  CO 
O  P 

S  w  ' 

P  P  H 


I  U 

CO  H  H  O 
p  p  <  IS  P  P 

<;  H  M  C  P 

OUPPP'-^ 
p  W  C  O  P 
POO 
H  P  P  O 
P 
P 

P  — 

H  P 

U  O  H  O  P 

IS  P  C  P 

H  H  H  P  p 

o  P  P  C  H 

U  C  C  O  P  ffi 

P  O  O  P  P 

P  P  O  — 


O 

^  s 

H  O 
CO  Eh 

p  C  p  CO 
POPP 
O  P  P  c 
p  P  IS  P 


o 

CO  Eh  p 
P  P  H 
D  O  Eh 
O  H  p 
P  P  P 
> 


P 

CO  o 
P  CO 
DPP 
O  S  D 
P  P  u 

u 


p 
CO  O 
p 

D  CO 
O  P 
P  C 
P 


:zppp>hppoph>o 

DPSCSDDCcoOPO 


D7-1<Z 


CO 

P 

D 

O 


o  • 

CO  p  P 


O  >  1 

P  M  H 

P  <  1 

X 

D  D  < 

P  P  >  1 

o  o  > 

<  O  1 

P  o  < 

IS  H  1 

Eh  H  I 

u 

P  <  1 

O  U  1 

p 

u  • 

P  H  1 

o 

P  I 
O  I 
p  » 
p  I 
p  I 


P  H  M 

^  Eh  C 
O  C  > 
P  P  C 
P 


o 

p 

U)  H 

P  ^ 
D  < 
O  O 
P  P 
P 


P  Eh 
P  C 
CO  P  P 
P  H  P  Q 
D  U  I  C 
O  P  P  o 
P  H  o  P 
O  O 
U  U 


O 
CO  P 
P  H  Q 
D  H  < 

o  rf:  o 

p  p  p 
p 


o 

CO  p 
P  M  Q 
D  P  < 

o  o  o 
POP 
u 

p 

Eh 

P 

o 

s 


inLnin'^j<inooo’^crvinLn 

ooocTiixiinH^mcriOO 

m(Ticri'!j<^c^L0'=^^r^LncT\CT^ 

oooooooocnchoo^oo 
H  CN  CN  CN  CN  CN  CN 


T^jiooinoooooooocN 

o'x>oinoooooo'sDoo 

CNC^ij^Hooooooroin 

OHmrooooooor'H 
m  m  CN  H  r- 

CN  CN  (N  I  CN  CN 


CNOCNinCNVDOOOOinrOCN 

H  00  r-  0^0 

CN  H  H  CN  H 


OOOOOOOOOOOO 


oooooooooooo 


'^r^'^CN'?fCN'^^CN'^CN'sJ< 


OOOO'CfO'^f’N^O^OO 
00  CN  ^  CN  CN 
ro  t> 


^CN^OOOOOOOO'v}^ 
'^r'^CNVD  CNCN'^ 

r-.y^r-r^ro 


rNOCNincNinopooinrocN 
H  00  U)  t>  0^0 

CN  H  H  CN  H 


OOOOOOOOOOOO  1  O 


CNCNCNinCNOOOOCNr^CN  I 


vn  in  cTk 
u)  ^  H 


00  H 
^  vn 


in 

tn 

I  ^ 


oooooM^^^CNr-oo 
00  H  ^  H  H 
ro  ^ 


PPPP|MPP0PH>U 

<P<P<DDDPOOP 

DPS<SDD<POPQ 


P 

< 

D 

P 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2. ID  3/  6/1995  12:  5:16  PDL 

DENVER,  CO  80227  PROPOSED  MODIFICATION  OF  BLDG.  7245  DINING  AREA 

REPORT-  PS-B  MONTHLY  PEAK  AND  TOTAL  ENERGY  USE  TOPEKA,  KS 


>HLnr'r^Lncricoooo^HLncr\^vDaoQOLncnLn 
Enrooo  LnmHOc^Hc^]v^Ha^'^r^Lr)roHa) 
McoH^r-  m'\moo\Lno^\Ln 

O  •  'iH  ..VD‘  •r'  •  'fo*  -rH*  >00  > 

MoorovDrncNH^ 

Cc;x^^a^  roo  V£)>;^^  OOx^  C\ 

H  H  H  H  (N  CN 

u 

w 

Ixl 


r^oou)fv3CPir-ooovx)CNoovx)rocr\vr)r^o^  aoi> 

T— ti— IrOrOHC^CNrHVDrOrHCJ^rrji— I^OOtH  VDrH 

WD  ro\00  rH\ 

.pT)  .  .p-t  .  -Vi)*  'rH  •  'tH  •• 

CTiCNLO’^CNLnoO  Ox3^  iHrO  OOrO  CNCTi 
\x>  mvn  voxjH  mr-  x;j<rH  ou> 

CNJ  CNJ  (M  rH  H  r-  (N 


►:jpQCQtHpClPQ>HCQ0Q>-fCQCQ>^PQPQ>HpQPQ>HpQPQ>HpQCQ>HpQpQ>HpC|pQ>HpQpq>4CQDQ>H 


^  y, 

lO 

y 

hO  y 

j  y 

y 

<  < 

<  < 

<  < 

<  < 

<  < 

<  < 

<  C 

<  < 

c  < 

<  < 

C  < 

<  < 

H  W 

Eh  M 

H  W 

Eh  W 

H  a 

Eh  W 

Eh  W 

Eh  W 

H  W 

Eh  W 

H  W 

H  H 

O  Cu 

O  04 

O  04 

O  04 

O  04 

O  04 

O  04 

O  04 

O  04 

O  04 

o  a 

o  a 

Eh 

H 

H 

Eh 

Eh 

Eh 

H 

Eh 

Eh 

Eh 

OSDQ0:iP:J>HS*-^e)a^B>O 

S9W!<Ci.!<5DDWUOW 


D7-13 


I  cti 

I 

)  hll 
I  Q 
I  Cli 


CS  <  « 
I  w  w 

M  pc:  cu 

o  <  o 

O  H 

o 

:z; 


12; 

M 

Q 


CO  Q 
Ptj  W 
W  O  Eh 
H  U  < 
IS 


M  H 

O  Eh 

I  IS  CO 

I  W  pq 

I 

I 

I  -CO 

J  Pd  Ot 

I  W  w 

»  >  PQ 

‘  O  & 

I  S  W  I  J 

i  W  Q  Eh  I 

t  Cd  t 

»  O  I 

I  04  t 

»  W  I 

I  Ol  I 


\D  00 
ro 
CN  ^ 


<  < 


Q 

W 

CO 

< 

PQ  • 

Q  i-q 
DP  01 
IS  D 
O  O 
H  o: 
H 


w  w  r-'  o  ce;  Q 

oi  pc:  •  •  o  w 

<  rt|  ro  o  04  S 

•  04  O 


CO  CO 
CO  CO  II 

o  o 

o:  CP  pq 
GOO 


CO  Oi 

M  o 

04 


fSOOOOOOO 


CO 

< 

O 

I 

D 

H 

IS 


>-• 


Pd 

H 

O 

pq 

i-q 

pq 


t  pq 

D  D  Eh  hP  Eh 
pq  Eh  <0 
04pQp:4WOX  <  <iD 

InSOffiUDHa  p2o 

Eh  <  O  O  CO  Eh  pq 

pq  >4  pq  pq  co  Eh 
iHEHpdOOa 
OMO<<|<S:XGoico 
pc:co004  04>ODMpqH 

pq  pqcocoD:Q<Kq>s 

S  IS  H 
pq  M  < 

O 


o  o 

t 

Pd  Pd  2 
>H  >H  Cd 

1  1 

>4  04 

Eh  C 

H 

G  pq 

o  o 

1  o 

Eh  H  G 

H  Cd 

f 

Pu  Pu  12 

Pd  C 

o  o 

1  CN 

OO  H 

1  H 

CO  CO  hO 

G  CO 

1  H 

W  E~» 

pq  pq 

1  rH 

O  D  H 

hO  04 

H  H  O 

pq  >H 

PQ  PQ  Pd 

H 

E 


pq 


H  Q  Eh  >4 

00  H  pq  <q  G 

■  •  04  M  cd  oe: 

00  o  Oi  pq  pq 

^  m  CO  S  IS 

CN  ^  pq  M  pq  pq 


ro  H  00 
CN 


r-  o  00 

Q  H  G 

CTi  O  (N 

H  <  Cd 

w  CO  O  pq 

ro  O  po 

fNj 

H  H  PC 

00  r- 

o 

G  D  D  Eh  Eh 

CM 

r- 

Eh  H  O  O  P  O 

CO  04 


hp 

o 


PQ  PQ  is  pq 
S  S  pq  CO  hQ 
2;  Q  P  hP 

ro  00  O  <  <; 

IT)  LO  N  O  hQ 

•  •  hO  pq 

^  H  2  D- 

iH  (N  pq  Eh  Ct4  Q 

00  <N  Eh  12  S 

H  ro  CO  <  Oi  3 

>•  hO  O  2 

CO  04\pq 
Q  Q 

>4  >4  |z 

SIS®3 

o:  >4  pd 

G  pq  W  CO  Eh  <C 
Oi  S  Pd  Pi  H  pq 
W  pq  D  D  U  >4 
2  O  O  M 

pq  pq  aq  PC  pd  pq 

G  Eh  PC 
pq  Dd  Pi4  Du  O  Eh 
Eh  D  O  O  W 
HO  hQ  12 

W  G  H  Eh  pq  O 
IS  2 
i-q  4^  pq  pq 
<  <  G  O  pq 

Eh  H  Pd  Cd  Eh 

O  O  pq  pq  O 

Eh  H  CP  PP  2 


D7-14 


BUILDING  7245B 

ANNUAL  ENERGY  SAVINGS  SUMMARY 


Item 

Baseline 

ECO 

Annual  Energy 
Savings 

Adj.  Annual  Energy 
Savings* 

Annual  Electric 
(MBTU) 

1011.71 

908.39 

103.32 

103.32 

Annual  Natural 

Gas  (MBTU) 

4317.23 

806.35 

3510.88 

3510.88 

Electric  Demand 
June  (KW) 

50.44 

44.27 

6.16 

6.16 

Electric  Demand 
July  (KW) 

49.07 

44.06 

5.01 

5.01 

Electric  Demand 
August  (KW) 

50.44 

44.06 

6.37 

6.37 

*Energy  savings  prorated  on  a  square  foot  basis: 
Baseline  Model  Bldg  7606B  (sq.ft.) 

ECO  Model  Bldg  7245B  (sq.ft.) 

Square  Footage  Adjustment  Factor 


3954.4 

3954.4 

1.000 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

LOCATION:  Fort  Riley 

REGION:  2  (Kansas) 

PROJECT  NO: 

1406-005 

PROJECT  TITLE:  Feasibility  Study  for  HVAC  Upgrade 

FISCAL  YEAR: 

1995 

ANALYSIS  DATE:  05/04/95 

ECONOMIC  LIFE: 

20 

PREPARED  BY: 

C.  Wohlert 

1. 

INVESTMENT:  BLDG  7245  -  Replace  Kitchen  MAUs  &  Exhaust  w/  Heat  Recovery  Units 

A. 

CONSTRUCTION  COST 

$81,017 

B. 

SlOH  COST  (5.5%  of  1A)  = 

$4,456 

C. 

DESIGN  COST  (6.0%  of  1A)  = 

$4,861 

D. 

TOTAL  COST  (1A  -1- 1  B  -t-lC)  = 

$90,334 

E. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

$0 

F. 

PUBLIC  UTILITY  COMPANY  REBATE  = 

$0 

G. 

TOTAL  INVESTMENT  (1  D  -1  E  -1  F)  = 

- . > 

$90,334 

2. 

ENERGY  SAVINGS  (  +  }  OR  COST  (-): 

DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS: 

JAN  '95 

ENERGY  FUEL  COST  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE  $/MBTU  (1)  MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT.  $12.10  103 

$1,250 

15.88 

$19,853 

B. 

DIST  $0.00  0 

$0 

19.16 

$0 

C. 

NAT  GAS  $4.12  3,511 

$14,465 

18.30 

$264,706 

D. 

COAL  $0.00  0 

$0 

16.62 

$0 

E 

ELEC.  DEMAND 

$332 

14.88 

$4,942 

F. 

TOTAL  3,614 

$16,047 

. > 

$289,501 

3. 

NON-ENERGY  SAVINGS  (+)  OR  COST  (-} 

A. 

ANNUAL  RECURRING  (-»-/-) 

1  ANNUAL  MAINTENANCE 

$0 

14.88 

$0 

2 

$0 

14.88 

$0 

3 

$0 

14.88 

$0 

4  TOTAL  ANNUAL  DISC.  SAVINGS  {  +  )  I  COST  (- 

$0 

$0 

B. 

NON-RECURRING  [  +  /-) 

ITEM  SAVINGS  1  +  ) 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

COST(-)  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS/COST  (4) 

(TABLE  A-2) 

a.  BASELINE  EQUIP.  REPLCMNT.  $30,377 

5 

0.863 

$26,215 

b. 

$0 

c. 

$0 

d.  TOTAL  $30,377 

$26,215 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (  +  )  OR  COST  (-) 

(3A4  +  3Bd4)  = 

$26,215 

4. 

FIRST  YEAR  DOLLAR  SAVINGS  (  +  )  /  COSTS  {-) 

(2F3 -f- 3A4-I- (3Bd1 /Economic  Life)) 

$17,566 

5. 

SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY) 

(1G/4)  = 

5.14 

6. 

TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  -}-  30  = 

$315,716 

7. 

DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(6/1 G)  = 

3.49 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 
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ELECTRICITY  AND/OR  FUEL  USED  TO  GENERATE  ELECTRICITY  IS  APPORTIONED  BASED 
ON  THE  YEARLY  DEMAND.  ALL  OTHER  ENERGY  TYPES  ARE  APPORTIONED  HOURLY. 


CONTROL  CABINET  PIPE  SIZE 

Pipe  size  to  and  from  the  control  cabinet  is  determined  by  adding 
the  water  consumption  of  the  water-wash  ventilator  to  the  HRU  water 
consumption.  The  average  water  consumption  for  a  Gaylord  water- 
wash  ventilator  Is  one  GPM  per  lineal  ft.  of  ventilator  and  the  water 
consumption  for  the  HRU  is  shown  on  the  following  engineering  charts. 
Once  the  total  GPM  has  been  calculated,  refer  to  the  pipe  size  chart 
below  for  the  correct  control  cabinet  pipe  siza  The  final  pipe  size 
to  the  HRU  is  also  shown  on  the  engineering  charta 
NOTE  If  the  HRU  is  used  in  conjunction  with  a  non-water-wash 
ventilator,  then  the  control  cabinet  pipe  size  would  be  the  same  as 
the  HRU  pipe  siza 


I  CONTROL  CABINET  PIPE  SIZE  CHART 

MAXGPM*>W;^##3J: 

10 

50 

REQ’DPIPESI^’^^^i- 

GLOSSARY  OF  TERMS  • 


CFM  Cubic  Feet  per  Minute  (Air  Volume) 

BTU  (British  Thermal  Unit)  The  amount  of  heat  required  to  raise 
the  temperature  of  one  lb.  of  water  by  one  degree  F. 

KWH  (Kilowatt  Hour)  1000  watts  for  one  hour.  Also  equals  3412 
BTU  per  hour. 

1 .08  Conversion  factor  relating  to  CFM,  temperature  rise  and  BTU. 

At  (Delta  T)  Temperature  difference  between  the  Incoming  supply 
air  and  the  exhaust  air.  Example:  If  the  Incoming  air  tem¬ 
perature  Is  +  10®F,  and  the  exhaust  is  110®F,  AT  =  100®F. 

SRF  (Supply  Recovery  Factor)  The  efficiency  of  the  Heat  Reclaim 
Coll.  Supply  recovery  factors  are  derived  from  performance 
curves  provided  by  QDT,  lid.  Example:  An  HRU  operating 
at  .65  SRF  and  100®F  AT,  the  supply  temperature  would 
Increase  by  65°  (.65  SRF  x  100°  AT  =  65°) 


Engineering  Charts 

The  following  engineering  charts  are  used  to  determine  the  frame 
size,  exhaust  and  supply  fan  wheel  size  and  motor  H.P.,  supply 
recovery  factor,  and  plumbing  data.  A  step  by  step  method  of  how 
to  use  the  charts  Is  described  on  page  3.  Once  the  frame  size  has 
been  selected,  the  exact  size  and  location  of  the  duct  collars  can  be 
determined  by  using  the  drawings  and  the  dimension  chart  on 
pages  13  and  14. 


NOTE:  Capacities  and  sizes  shown  are  for  standard 
units  only.  For  capacities  and  sizes  not  listed  please 
consult  factory. 


UDII  CRAMP 

SUPPLY  TO  1 

EXHAUST  RATIO 

80%  1 

90% 

100% 

nriu  priMivic 

SIZE  -  1 

TOTAL  AIR  CAPACITY 

RANGE  (COMBINED 

EXHAUST  AND  SUPPLY) 

2500  TO  3500  CFM 

OVERALL  SIZE 

LENGTH:  8'-0" 

WIDTH:  6'-0' 

HEIGHT:  4'-0'' 

DOES  NOT  INCLUDE  EXHAUST 

OUTLET  DUCT  COLLAR 

WEIGHT:  1700  LBS. 

COIL  DATA 

SIZE:  24*  X  48" 

FACE  AREA:  8  SQ.  FT. 

RANGE:  370-520  FPM 

PLUMBING  REQUIREMENTS 

H.W.  REQ’D  -  140*  MIN. 

180*  MAX. 

WATER  PRESS.  -  40  PSl  MIN. 

80  PSl  MAX. 

AVERAGE  WASH  CYCLE 
BETWEEN  5-7  MIN. 

n 

NEAREST  EXHAUST 
VOLUME  (CFM) 

1400 

1650 

1900 

1300 

1600 

1850 

12 

50 

15 

00 

17 

50 

EXHAUST 

FAN  DATA 

EXTERNAL 

STATC 

PRESSURE 

FAN 

WHEa 

SIZE 

MOTOR 

H.P. 

FAN 

w€a 

SIZE 

MOTOR 

HP 

fan: 

SIZE.: 

MOTOR 

Hi*. 

FAN 

WHEa 

SIZE 

MOTOR 

H.P. 

FAN' 

SEE;, 

MOTOR 

FAN 

WHEa 

SIZE 

MOTOR 

HP 

FAN 

SEE 

MOTOR 

FAN 

WHEEL 

SIZE 

MOTOR 

HP 

TAN 

WHEa 

SIZE. 

MOTOR. 

1.5' 

13 

1.0 

13 

1.0 

13’ 

1.5 

12 

1.0 

%% 

4-0 

13 

1.5 

4:0 

12 

1.0 

43; 

'■  -'ti  ■># 

i;6i 

2.0' 

13 

1.5 

13 

1.5 

13: 

2.0 

12 

1.0 

1.5 

13 

2.0 

12 

M 

12 

1.5 

w 

2.5' 

12 

1.5 

12 

1.5 

13 

2.0 

12 

1.5 

i: 

;t.5 

13 

2.0 

-i 

41 

12 

1.5 

SUPPLY 

FAN  DATA 

NEAREST  SUPPLY 
VOLUME  (CFM) 

11 

00 

13 

00 

1500 

1150 

1450 

1650 

12 

50 

15 

00 

17 

50 

EXTERNAL 

STATIC 

PRESSURE 

FAN 

kiucci 

WTUX 

SIZE 

MOTOR 

FAN 

WHEa 

SIZE 

MOTOR 

HP. 

m- 

WHEa 

Momt 

FAN 

WHEa 

SIZE 

MOTOR 

HP.. 

MCnOH 

w 

FAN 

WHEa 

SIZE 

MOTOR 

HP. 

wHea 

m 

FAN 

WHEa 

SIZE 

MOTOR 

HP. 

0.5' 

Wr 

.75 

8 

1.0 

1.0 

8 

1.0 

II 

18 

9 

1.0 

m 

9 

1.0 

& 

0.75'  ' 

Wl- 

.76, 

8 

1.0 

Ti*-''?*' 

8 

1.0 

w 

ill 

9 

1.0 

s 

9. 

1.0 

B 

s 

1.0' 

S;--" 

9 

1.0 

i!6 

8 

1.0 

& 

m 

9 

1.0 

9 

1.0 

m 

SUP 

REC 

PLY 

OVERY  FACTOR 

.e 

>7 

.6 

>4 

.63 

.64 

.61 

.58 

.62 

.58 

.56  j 

PLUMBING 

DATA 

GPM  @40  PSl 

'El 

H.W.  SIZE 

1/2" 

1/2' 

1/2" 

DRAIN  SIZE 

w 
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HRU  FRAME 
SIZE  -  2 

TOTAL  AIR  CAPACITY 
RANGE  (COMBINED 
EXHAUST  AND  SUPPLY) 
3500  TO  5000  CFM 
OVERALL  SIZE 
LENGTH: 

WIDTH:  6'-0^ 

HEIGHT: 

DOES  NOT  INCLUDE  EXHAUST 
OUTLET  DUCT  COLLAR 

WEIGHT:  2400  LBS. 

COIL  DATA 
SIZE:  X  48" 

FACE  AREA:  10  SO.  FT. 
RANGE:  390-560  FPM 
PUJMBING  REQUIREMENTS 

H.W.  REQ’D  ^  140®  MIN. 

180®  MAX. 

WATER  PRESS.  -  40  PSI  MIN. 

80PSI  MAX. 

AVERAGE  WASH  CYCLE 
BETWEEN  5-7  MIN. 


lESSSEaHHIHI 


NEAREST  EXHAUST 

VOLUME  (CFM)  2000  2400  2760  1900  2300  2650  1800  2150  2500 


<2  1.5 


NEAREST  SUPPLY 
VOLUME  (CFM) 

EXTERNAL 

STATIC 

><  PRESSURE 


1600  1900  2200  1700  2100  2400  1800  2150  2500 


HRU  FRAME 
SIZE  -  3 

TOTAL  AIR  CAPACITY 
RANGE  (COMBINED 
EXHAUST  AND  SUPPLY) 
5000  TO  6000  CFM 
OVERALL  SIZE 
LENGTH:  O'-O* 

WIOTH:  B'-O” 

HEIGHT:  S'-B' 

DOES  NOT  INCLUDE  EXHAUST 
OUTLET  DUCT  COLLAR 

WEIGHT:  2500  LBS. 

COIL  DATA 
SIZE:  36"  X  48" 

FACE  AREA:  12  SO.  FT. 
RANGE:  440-530  FPM 
PLUMBING  REQUIREMENTS 

H.W.  REQ’D  -  140*  MIN. 

180*  MAX. 

WATER  PRESS.  -  40  PSI  MIN. 

80  PSI  MAX. 

AVERAGE  WASH  CYCLE 
BETWEEN  5-7  MIN. 


H.W.  SIZE 
3“ - 

a!  drain  size 


HEAT  RECLAIM  UNIT . 


HRU  FRAME 
SIZE  .  4 

TOTAL  AIR  CAPACITY 

RANGE  (COMBINED 

EXHAUST  AND  SUPPLY) 

eaao  to  7500  cfm 

OVERALL  SIZE 

LENGTH:  10'-0" 

WIDTH:  S'-O" 

HEIGHT:  4'.9* 

DOES  NOT  INCLUDE  EXHAUST 

OUTLET  DUCT  COLLAR 

WEIGHT:  3000  LBS. 

COIL  DATA 

SIZE:  ao**  X  72- 
FACE  AREA:  15  SO.  FT. 
RANGE:  450-560  FPM 

PLUMBING  REQUIREMENTS 

H.W.  REQ*D  -  140®  MIN. 

1  supav  TO 

1  EXHAUST  RATIO 

80% 

90% 

100%  I 

EXHAUST 

FAN  DATA 

NEAREST  EXHAUST 
VOLUME  (CFM) 

3300 

3700 

4000 

3200 

3600 

4000 

3000 

3400 

3700 

EXTERNAL 

STATIC 

PRESSURE 

FAN 

SIZE 

MOTOR 

HP. 

FAN 

WHEa 

SIZE 

MOTOR 

HP 

FAN 

VAGL 

SIZE 

MOTOR 

H.P. 

FAN 

WHEa 

SIZE 

MOTOR 

HP. 

FAN 

WHEa 

SIZE 

MOTOR 

H.P. 

FAN 

WHEa 

SIZE 

MOTOR 

HP. 

FAN 

WHEa 

SIZE 

MOTOR 

HF. 

FAN 

WHEa 

SIZE 

MOTOR 

H.P. 

FAN 

SIZE 

MOTOR 

H.P. 

1.5- 

18 

3.0 

18 

3.0 

20 

3.0 

18 

2.0 

18 

3.0 

20 

3.0 

18 

2.0 

18 

3.0 

18 

3.0 

2.0- 

18 

3.0 

18 

3.0 

18 

5.0 

18 

3.0 

18 

3.0 

18 

5.0 

18 

3.0 

18 

3.0 

18 

5.0 

2.5' 

15 

5.0 

18 

5.0 

18 

5.0 

15 

5.0 

18 

5.0 

18 

5.0 

18 

5.0 

18 

5.0 

18 

5.0 

SUPPLY 

FAN  DATA 

NEAREST  SUPPLY 
VOLUME  (CFM) 

2600 

2950 

3200 

2900 

3200 

3600 

3000 

3400 

3700 

EXTERNAL 

STATC 

PRESSURE 

FAN 

SIZE 

MOTOR 

KP. 

FAN 

WHEEL 

SIZE 

MOTOR 

H.P. 

m 

WHEL 

SIZE 

MOTOR 

HF. 

FAN 

WHEa 

SIZE 

MOTOR 

HP. 

FAN 

Fvnczx 

SIZE 

mm 

FAN 

WHEa 

SIZE 

MOTOR 

HP. 

FAN 

wca 

SIZE 

MOTOR 

HP. 

FAN 

Mm 

SIZE 

MOTOR 

H.P. 

FAN 

SIZE 

MOTOR 

HF. 

0.5- 

11 

1.5 

12 

2.0 

12 

2.0 

12 

2.0 

12 

2.0 

12 

3.0 

12 

2.0 

12 

2.0 

12 

3.0 

0.75* 

11 

2.0 

12 

2.0 

12 

3.0 

12 

2.0 

12 

3.0 

12 

3.0 

12 

2.0 

12 

2.0 

12 

3.0 

1.0* 

11 

2.0 

12 

2.0 

12 

3.0 

12 

2.0 

12 

3.0 

12 

3.0 

12 

2.0 

12 

2.0 

12 

3.0 

SUPPLY 

RECOVERY  FACTOR 

.65 

.63 

.62 

.60 

.59 

.57 

.58 

.56 

.54 

180®  MAX. 

WATER  PRESS.  -  40  PSI  MIN. 

80  PSI  MAX. 

AVERAGE  WASH  CYCLE 
BETWEEN  5  7  MIN. 

PLUMBING 

DATA 

GPM@40PSI 

^  •rs.s  ‘f  - 

H.W.  SIZE 

3/4- 

3/4- 

3/4- 

DRAIN  SIZE 

HRU  FRAME 
SIZE  -  5 

TOTAL  AIR  CAPACITY 

RANGE  (COMBINED 

EXHAUST  AND  SUPPLY) 

7500  TO  9000  CFM 

OVERALL  SIZE 

LENGTH:  10'-0- 

WIDTH:  8'-0- 

HEIGHT:  5'-6- 

DOES  NOT  INCLUDE  EXHAUST 

OUTLET  DUCT  COLLAR 

WEIGHT:  3200  LBS. 

COIL  DATA 

SIZE:  36-  X  72- 
FACE  AREA:  18  SO.  FT. 
RANGE:  440-530  FPM 

PLUMBING  REQUIREMENTS 

H.W.  REQ’D  -  140®  MIN. 

180®  MAX. 

WATER  PRESS.  -  40  PSI  MIN. 

80  PSI  MAX. 

AVERAGE  WASH  CYCLE 
BETWEEN  5-7  MIN. 

SUPPLY  TO 

1  EXHAUST  RATIO 

I  80% 

90% 

EXHAUST 

FAN  DATA 

NEAREST  EXHAUST 
VOLUME  (CFM) 

4100 

4^ 

4900 

4000 

4400 

4700 

3800 

4100 

4500 

EXTERNAL 

STATIC 

PRESSURE 

FAN 

Mm 

SIZE 

MOTOR 

FAN 

Mm 

SIZE 

UQI 

MOTOR 

.ha: 

FAN 

Mm 

SIZE 

MOTOR 

HP. 

FAN 

Mm 

sea- 

MOTOR 

HP. 

FAN 

wim 

MOTOR 

mi 

FAN 

Mm 

SIZE 

MOTOR 

HP. 

M 

MOTOR 

1^. 

1.5- 

s 

m 

1^ 

m 

S3 

IQ 

HIIeM 

BSCW 

B 

20: 

^1 

IQ 

Ql 

M 

5!p 

2.0- 

S 

m 

B 

lagfl 

Qj 

S3 

m 

19 

m 

IQ 

HOB 

B 

M 

H 

B 

|9 

Q| 

SUPPLY 

FAN  DATA 

NEAREST  SUPPLY 
VOLUME  (CFM) 

3300 

3600 

3900 

3600 

4000 

4200 

3800 

4100 

4500 

EXTERNAL 

STATIC 

PRESSURE 

fffi 

Ira 

MOTOR 

FAN 

Mm 

SIZE 

MOTOR 

FAN 

Mm 

SIZE 

JAN 

Mm 

SCEv 

MOTOR 

HA- 

FAN 

Mm 

SIZE 

MOTOR 

H.P. 

LiBICCl* 

mlXL 

m 

FAN 

Mm 

SIZE 

MOTOR 

HP. 

sfW' 

Ea 

B8W 

0.5- 

BBa 

m 

H 

doB 

m 

B 

B 

IQ 

B 

IQ 

M 

0.75- 

m 

S3 

ESS 

m 

pt 

S3 

WB 

m 

Egg 

B 

QQ 

B 

on 

B 

1.0- 

m 

w 

1 

B 

3.0 

B 

M 

3^0 

••em 

B 

^1 

M 

sfd;. 

SUPPLY 

RECOVERY  FACTOR 

.65 

.63 

.62 

.60 

.59 

.57 

.58 

.57 

.55 

PLUMBING 

DATA 

GPM@40PSI 

H.W.  SIZE 

3/4- 

CO 

3/4- 

DRAIN  SIZE 

D7-32 


HRM  FRAME 

SUPPLY  TO  1 

EXHAUST  RATIO 

80% 

90% 

100®/o 

ruriW  ■  riA^iwit- 

SIZE  -  6 

EXHAUST 

FAN  DATA 

NEAREST  EXHAUST 
VOLUME  (CFM) 

5000 

5500 

6000 

4800 

5300 

5800 

4500 

50 

00 

55 

00 

TOTAL  AIR  CAPACITY 

RANGE  (COMBINED 

EXHAUST  AND  SUPPLY) 

9000  TO  11000  CFM 

OVERALL  SIZE 

LENGTH:  11'-0' 

WIDTH:  S'-O" 

HEIGHT:  S'-S* 

DOES  NOT  INCLUDE  EXHAUST 

OUTLET  DUCT  COLLAR 

WEIGHT:  3500  LBS. 

COIL  DATA 

SIZE:  42*  X  72* 

FACE  AREA:  21  SO.  FT. 
RANGE:  440-540  FPM 

PLUMBING  REQUIREMENTS 

H.W.  REQ’D  -  140®  MIN. 

180®  MAX. 

WATER  PRESS.  -  40  PSI  MIN. 

80  PSI  MAX. 

AVERAGE  WASH  CYCLE 
BETWEEN  5-7  MIN. 

EXTERNAL 

STATIC 

PRESSURE 

FAN 

SIZE 

MOTOR 

HP. 

FAN 

WHEEL 

SIZE 

MOTOR 

HP. 

FAN 

uAJcn 

VflUX 

SIZE 

MOTOR 

H-P. 

FAN 

WHER 

SIZE 

MOTOR 

H.P. 

FAN 

SCE 

MOTOR 

H.P. 

FAN 

WHEa 

SIZE 

MOTOR 

HP. 

FAN 

wm 

SIZE 

MOTOR 

HP. 

FAN 

WHEa 

SIZE 

MOTOR 

HP. 

FAN 

Mm 

SCE 

MOTOR 

1.5- 

20 

5.0 

20 

5.0 

22. 

5.0 

20 

3.0 

5.0 

20 

5.0 

20 

3.0 

20 

5.0 

20' 

54) 

2.0'' 

20 

5.0 

20 

5.0 

20" 

20 

5.0 

5.0 

20 

7.5 

20 

5.0 

20 

5.0 

20* 

2.5- 

20 

5.0 

20 

5.0 

w 

!7.5 

jr-.- 

20 

5.0 

20 

5,0 

20 

7.5 

20 

5.6 

20 

5.0 

20 

•7^ 

SUPPLY 

FAN  DATA 

NEAREST  SUPPLY 
VOLUME  (CFM) 

40 

00 

44 

00 

4800 

4300 

4800 

5200 

4500 

50 

00 

55 

00 

EXTERNAL 

STATIC 

PRESSURE 

FAN 

MOTOR 

HP. 

FAN 

vwca 

SIZE 

MOTOR 

HP. 

MOIUR 

SIZE 

MOTOR 

H.P. 

wtnox 

MUTOH 

HF.; 

T  *- 

FAN 

WHEa 

SIZE 

MOTOR 

HP. 

m 

SIZE 

MOTOR 
KP.  T 

FAN 

WHEa 

SIZE 

MOTOR 

HP. 

FAN 

WHEB 

SCE 

MOnH 

Kf, 

0.5' 

12 

3.0 

12 

3.0 

• 

12 

3.0 

%' 

3.0 

13 

5.0 

i2 

3.0 

13 

5.0 

15 

&o 

0.75' 

12 

3.0 

12 

5.0 

5:0 

-V<s 

12 

3.0 

V13 

5.0 

13 

5.0 

12 

3.0 

13 

5.0 

15 

94) 

1.0' 

12 

3.0 

12 

5.0 

h'i  • 

12 

3.0 

13 

5.0 

13 

5.0 

12 

5.0 

13 

5.0 

15 

SUP 

REG 

PLY 

©VERY  FACTOR 

A 

55 

>3 

.62 

.60 

.59 

.57 

.58 

.57 

.55  1 

PLUMBING 

DATA 

GPM@40  PSI 

00 

H.W.  SIZE 

1' 

1' 

1' 

DRAIN  SIZE 

,• ■'t 

^1 

HRII  FRAME 

80% 

90% 

WSM 

niiw  ■ 

SIZE  -  7 

TOTAL  AIR  CAPACITY 

RANGE  (COMBINED 

EXHAUST  AND  SUPPLY) 

10000  TO  13000  CFM 

OVERALL  SIZE 

LENGTH:  11 '-6* 

WIDTH:  8'-0* 

HEIGHT:  7'-0* 

DOES  NOT  INCLUDE  EXHAUST 

OUTLET  DUCT  COLLAR 

WEIGHT:  3900  LBS. 

COIL  DATA 

SIZE:  48*  X  72" 

FACE  AREA:  24  SO.  FT. 
RANGE:  460-550  FPM 

PLUMBING  REQUIREMENTS 

H.W.  REQ’D  -  140®  MIN. 

180®  MAX. 

WATER  PRESS.  -  40  PSI  MIN. 

80  PSI  MAX. 

AVERAGE  WASH  CYCLE 
BETWEEN  5-7  MIN. 

EXHAUST 

FAN  DATA 

NEAREST  EXHAUST 
VOLUME  (CFM) 

6100 

6600 

7100 

5800 

6400 

6900 

5500 

601 

DO 

651 

00 

EXTERNAL 

STATIC 

PRESSURE 

MOTOR 

H.P. 

3523 

um 

1^ 

2211*3' 

um 

M 

3 

m 

MOTOR 

HP.i: 

7>H*:n 

IJQI 

Mom 

1.5' 

1^ 

Qj 

m 

m 

SI 

□ 

m 

tAaV-  ♦  - 

2Q.f 

Q 

Q 

B 

t^: 

2.0' 

Q 

m 

M 

Qj 

M 

E33 

ES 

m 

m 

13 

Km 

Q 

Q 

B 

M 

tSsm 

2.5' 

m 

m 

m 

m 

SSBB 

BUB 

Qj 

Q 

M 

|gg 

Q 

B 

B 

ezshi 

m 

SUPPLY 

FAN  DATA 

NEAREST  SUPPLY 
VOLUME  (CFM) 

49 

00 

53 

00 

5700 

5200 

5800 

6200 

5500 

60 

00 

65 

2l1 

EXTERNAL 

STATIC 

PRESSURE 

NPm 

?SIZE^ 

n 

FAN 

Mm 

SIZE 

on 

32SI 

MOTOR 

m 

FAN 

WHEa 

SIZE 

MOTOR 

HP. 

FAN 

MOTOR 

HP.:, 

FAN 

WHEa 

SIZE 

MOTOR 

HP. 

0.5' 

m 

5:0 

i'4 

□ 

M 

m 

m- 

M 

□ 

1^ 

iS 

0.75' 

n 

IQ 

m 

5;o 

Q 

u 

M 

B 

IQ 

B 

Q 

M 

1.0' 

S3 

s 

m 

li'. 

S3 

iBSi 

m 

# 

5;o; 

•v.-^Ap 

B 

EB 

B 

M 

SUP 

REC 

PLY 

OVERY  FACTOR 

r 

>5 

.64 

.62 

.59 

.58 

.56 

.58 

.56 

.54  j 

PLUMBING 

DATA 

GPM@40  PSI 

H.W.  SIZE 

1' 

1' 

1' 

DRAIN  SIZE 

MM 

mmi 

Ww 
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HEAT  RECLAIM  UfSHT 


HRU  FRAME 
SIZE  •  8 

TOTAL  AIR  CAPACITY 
RANGE  (COMBINED 
EXHAUST  AND  SUPPLY) 
13000  TO  16000  CFM 
OVERALL  SIZE 
LENGTH:  13 '-0' 

WIDTH:  8 '-O' 

HEIGHT:  8' -0' 

DOES  NOT  INCLUDE  EXHAUST 
OUTLET  DUCT  COLLAR 

WEIGHT:  4200  LBS. 

COIL  DATA 
SIZE:  54'  X  72' 

FACE  AREA:  27  SO.  FT. 
RANGE:  480-590  FPM 

PLUMBING  REQUIREMENTS 

H.W.  REQ’D  -  140*  MIN. 

180*  MAX. 

WATER  PRESS.  -  40  PSI  MIN. 

80  PSI  MAX. 

AVERAGE  WASH  CYCLE 
BETWEEN  5-7  MIN. 


lESjSSiEliiHi' 


NEAREST  EXHAUST 
VOLUME  (CFM) 


_ _ 

BiBaBnaeasegBuaanaHlBEElBIHtBBm 


NEAREST  SUPPLY 
VOLUME  (CFM) 


SUPPLY 

RECOVERY  FACTOR 


GPM®40PSI 


H.W.  SIZE 


DRAIN  SIZE 


(A)  7'-9' 

(B)  8’-0* 
to  8'- 3" 


HRU  FRAME 
SIZE-9A,B,  or  C 

TOTAL  AIR  CAPACITY 
RANGE  (COMBINED 
EXHAUST  AND  SUPPLY) 
16000  TO  22000  CFM  *  * 
OVERALL  SIZE 
LENGTH:  WIDTH:  •HEIGHT: 

(A)  13'*0*  (A)10'-0'  (A)7'-9' 

13'-0*  (B)  10'*0'  (B)8'-0' 

(C)  T0'*0'  (0  8'-3' 

WEIGHT: 

(A)  4500  LBS.  *  DOES  NOT  INCLUDE 

(B)  4800  LBS.  EXHAUST  OUTLET 

<C)  5000  LBa  DUCT  COLLAR 

COIL  DATA 
SI2E:54''x96' 

FACE  AREA:  36  SQ.  FT. 
RANGE:  440-610  FPM 

PLUMBING  REQUIREMENTS 

H.W.  REQ’D- 140*  MIN. 

180*  MAX. 

WATER  PRESS.  -  40  PSI  MIN. 

80  PSI  MAX. 
AVERAGE  WASH  CYCLE 
BETWEEN  5- 7  MIN. 


DOES  NOT  INCLUDE 
EXHAUST  OUTLET 
DUCT  COLLAR 


NEAKST  EXHAUST 
VOLUME  (CFM) 


EXTERNAL 

STATIC 

PfESSUPE 


10000 


FAN  MOTOR 
WHEE  H.P. 
SIZE 


11500 


FAN  MOTOR 
WHEE  H.R 
SIZE 


MOTOR  FAN 


NEAREST  SUPPLY 
VOLUME  (CFM) 


EXTERNAL 

STATIC 

PRESSURE 


IBBBBBBBBBBBBBBBBB 


RECOVERY  FACTOR  .65 


^  GPM@40PSI 

5  5  H.W.  SIZE 
- 

tt!  DRAIN  SIZE 


.60  .61 


.58  .54 


14.5 


IV4' 


.58 

.56 

.53 

.  13.5 

*  *  NOTE:  UNITS  OVER  22,000  CFM  AVAILABLE:  CONSULT  FACTORY 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  Fort  Riley  REGION:  2  (Kansas) 

PROJECT  TITLE:  Feasibility  Study  for  HVAC  Upgrade 

ANALYSIS  DATE:  05/04/95  ECONOMIC  LIFE: 


PROJECT  NO: 
FISCAL  YEAR: 
PREPARED  BY: 


1406-005 

1995 

C.  Wohlert 


1.  INVESTMENT:  E 

A.  CONSTRUCTION  COST 

B.  SlOH  COST  (5.5%  of  lA)  = 

C.  DESIGN  COST  (6.0%  of  1A)  = 

D.  TOTAL  COST  (lA  -^1B  -hlC)  = 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

F.  PUBLIC  UTILITY  COMPANY  REBATE  = 

G.  TOTAL  INVESTMENT  (1D-1E-1F)  = 

2.  ENERGY  SAVINGS  (-H)  OR  COST  (-): 

DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS: 


BLDG  7245  -  Replace  Large  STM  Boiler  w/  Smaller  STM  &  HW  Boilers 


$65,099 

$3,580 

$3,906 

$72,585 

$0 

$0 

- . > 


ENERGY 

FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU  (1)  MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT. 

$12.10 

(111) 

($1,338) 

15.88 

($21,247) 

B. 

DIST 

$0.00 

0 

$0 

19.16 

$0 

C. 

NAT  GAS 

$4.12 

1,528 

$6,295 

18.30 

$115,205 

D. 

COAL 

$0.00 

0 

$0 

16.62 

$0 

E. 

ELEC.  DEMAND 

$0 

14.88 

$0 

F. 

TOTAL 

1,417 

$4,957 

. > 

3.  NON-ENERGY  SAVINGS  (-H)  OR  COST  (-) 

A.  ANNUAL  RECURRING  ( -f  /-) 

1  ANNUAL  MAINTENANCE 

2 

3 

4  TOTAL  ANNUAL  DISC.  SAVINGS  (-h)  /  COST 


($181) 

14.88 

($2,693) 

$0 

14.88 

$0 

$0 

14.88 

$0 

($181) 

($2,693) 

NON-RECURRING  {  +  /-) 
ITEM 


SAVINGS  {  +  ) 
COST(-)  (1) 

$101,942 


YEAR  OF 
OCCURRENCE  (2) 


a.  BASELINE  EQUIP.  REPLACEMEN  $101,942  i 

b. 

c. 

d. 

e. 

f.  TOTAL  $101,942 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (-H)  OR  COST  (-) 


4.  FIRST  YEAR  DOLLAR  SAVINGS  ( -H )  /  COSTS  (-)  {2F3  -I-  3A4  +  (3Bf  1  /Economic  Life)) 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY)  (1G/4)  = 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  +  30  = 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (6/1 G)  = 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 


$72,585 


$93,958 


DISCOUNT  DISCOUNTED 
FACTOR  (3)  SAVINGS/COST  (4) 
(TABLE  A-2) 

0.863  $87,976 

$0 
$0 
$0 
$0 

$87,976 

(3A4  +  3Bf4)  = 


$85,284 

$9,874 

7.35 

$179,241 

2.47 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION: 
PROJECT  TITLE: 
ANALYSIS  DATE: 


Fort  Riley  REGION:  2  (Kansas) 

Feasibility  Study  for  HVAC  Upgrade 
05/24/95  ECONOMIC  LIFE: 


20 


PROJECT  NO:  1406-005 

FISCAL  YEAR:  1995 

PREPARED  BY:  C.  Wohlert 


INVESTMENT: 

A.  CONSTRUCTION  COST 

B.  SlOH  COST 
DESIGN  COST 
TOTAL  COST 


BLDGS  7606  and  7654  (each)  -  Replace  Large  STM  Boiler  w/  Smaller  STM  &  HW  Boilers 

$80,100 
$4,406 
$4,806 
$89,312 
$0 
$0 

- > 


(5.5%  of  lA) 
(6.0%  of  1A) 
(1A  -1-1B  +1C) 


SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 
PUBLIC  UTILITY  COMPANY  REBATE  == 

TOTAL  INVESTMENT  (1  D  -1 E  -1 F)  - 


2.  ENERGY  SAVINGS  (  +  )  OR  COST  (-): 


DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS: 

JAN  '95 

ENERGY  FUEL  COS 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE  $/MBTU  (1)  MBTUA'R  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT.  $12.10 

(111) 

($1,338) 

15.88 

($21,247) 

B. 

DIST  $0.00 

0 

$0 

19.16 

$0 

C. 

NAT  GAS  $4.12 

1,528 

$6,295 

18.30 

$115,205 

D. 

COAL  $0.00 

0 

$0 

16.62 

$0 

E. 

ELEC.  DEMAND 

$0 

14.88 

$0 

F. 

TOTAL 

1,417 

$4,957 

. > 

NON-ENERGY  SAVINGS  (  +  )  OR  COST  (-) 

A. 

ANNUAL  RECURRING  {  +  /-) 

1  ANNUAL  MAINTENANCE 

($181) 

14.88 

($2,693) 

2 

$0 

14.88 

$0 

3 

$0 

14.88 

$0 

4  TOTAL  ANNUAL  DISC.  SAVINGS 

(-h)  /  COST 

($181) 

($2,693) 

B. 

NON-RECURRING  {  +  /-) 

ITEM  SAVINGS  (-h) 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

COST(-)  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS/COST  (4) 

(TABLE  A-2} 

a.  BASELINE  EQUIP.  REPLACEMEN 

$101,942 

5 

0.863 

$87,976 

b. 

$0 

c. 

$0 

d. 

$0 

e. 

$0 

f.  TOTAL 

$101,942 

$87,976 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (-H)  OR  COST  (-) 

(3A4  -1-  3Bf4)  = 

4.  FIRST  YEAR  DOLLAR  SAVINGS  ( -H )  /  COSTS  (-)  (2F3  -h  3A4  +  (3Bf1  /Economic  Life)) 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY)  (1G/4)  = 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  3C)  = 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (6/1 G)  = 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 


$89,312 


$93,958 


$85,284 


$9,874 

9.05 

$179,241 

2.01 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

LOCATION:  Fort  Riley 

REGION:  2  (Kansas) 

PROJECT  NO: 

1406-005 

PROJECT  TITLE:  Feasibility  Study  for  HVAC  Upgrade 

FISCAL  YEAR: 

1995 

ANALYSIS  DATE:  05/24/95 

ECONOMIC  LIFE: 

20 

PREPARED  BY: 

C.  Wohlert 

1. 

INVESTMENT:  BLDGS  7804  and  7856  (each)  -  Replace  Large  STM  Boiler  w/  Smaller  STM  &  HW  Boilers 

A. 

CONSTRUCTION  COST 

$70,140 

B. 

SlOH  COST  (5.5%  of  1A)  = 

$3,858 

C. 

DESIGN  COST  (6.0%  of  1A)  = 

$4,208 

D. 

TOTAL  COST  (1A  +^B  -hIC)  = 

$78,207 

E. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

$0 

F. 

PUBLIC  UTILITY  COMPANY  REBATE  = 

$0 

G. 

TOTAL  INVESTMENT  (1 D  -1 E  -1  F)  = 

. > 

$78,207 

2. 

ENERGY  SAVINGS  (  +  )  OR  COST  (-): 

DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS: 

JAN  ’95 

ENERGY  FUEL  COS  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE  $/MBTU  (1)  MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT.  $12.10  (111) 

($1,338) 

15.88 

($21,247) 

B. 

DIST  $0.00  0 

$0 

19.16 

$0 

C. 

NAT  GAS  $4.12  1,528 

$6,295 

18.30 

$115,205 

D. 

COAL  $0.00  0 

$0 

16.62 

$0 

E. 

ELEC.  DEMAND 

$0 

14.88 

$0 

F. 

TOTAL  1.417 

$4,957 

. > 

$93,958 

3. 

NON-ENERGY  SAVINGS  {-h)  OR  COST  (-) 

A. 

ANNUAL  RECURRING  (  +  /-) 

1  ANNUAL  MAINTENANCE 

($181) 

14.88 

($2,693) 

2 

$0 

14.88 

$0 

3 

$0 

14.88 

$0 

4  TOTAL  ANNUAL  DISC.  SAVINGS  {  +  )  /  COST 

($181) 

($2,693) 

B. 

NON-RECURRING  {  +  /-) 

ITEM  SAVINGS  (-f) 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

COST(-)  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS/COST  (4) 

(TABLE  A-2) 

a.  BASELINE  EQUIP.  REPLACEMEN  $101,942 

5 

0.863 

$87,976 

b. 

$0 

c. 

$0 

d. 

$0 

e. 

$0 

f.  TOTAL  $101,942 

$87,976 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (-I-)  OR  COST  (-) 

(3A4  -h  3Bf4)  = 

$85,284 

4. 

FIRST  YEAR  DOLLAR  SAVINGS  (  +  )  /  COSTS  (-) 

(2F3  +  3A4-i-(3Bf1 /Economic  Life)) 

$9,874 

5. 

SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY) 

(1G/4)  = 

7.92 

6. 

TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  -1-  30  = 

$179,241 

7. 

DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(6/1 G)  = 

2.29 

1 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 
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EVALUATION  OF  DEDICATED  BOILERS  FOR  SERVICE  WATER  AND  SPACE  HEATING  -  BUILDING  7245  (DINING  FACILITY) 
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Forced  Draft  Gas,  Oil  or  Dual  Fuel  Fired 

Water  Tube  Boilers 

AB  Series  —  Steam 
900,000  to  2,500,000  BTUH 
21  HP  through  60  HP 
15  psi  to  150  psi 
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BOILERS 

Featuring  the  exclusive  Bryan  “Flexible  Water  Tube”  design 


D 


Performance  efficiency  breakthrough  for  commercial/industrial  steam  boilers 


High  efficiency  steam  heat  guaranteed 
Featuring  Bryan’s  “flexible  water  tube”  design 

•  True  bent  water  tube  •  High  quality  steam  •  Full  5  sq  ft  per  BHP 

•  Pressurized  firing  for  for  heat  or  process  heating  surface  area 

high  efficiency 


Quality 

Construction 


Features 

A  Heavy  steel  boiler 
frame,  built  and  stamped 
in  accordance  with  the  ap¬ 
propriate  ASME  Boiler 
Code. 

B  Extra  large  drum  with 
high  steam  reiease  area 
ensures  stabie  water  levei 
and  dry  steam. 

C  Large  volume  water  leg 
downcomers  promote 
rapid  internal  circulation  for 
efficient  heat  transfer. 

D  Bryan  bent  watertubes 
are  flexible,  individually  re¬ 
placeable  without  welding 
or  rolling. 


E  Water  cooled  furnace 
with  low  heat  release. 

F  Water  and  steam  side 
interior  accessible  for 
cleanout  and  inspection, 
front  and  rear  openings, 
upper  and  lower  drum. 

G  Pressurized  design:  In¬ 
ner  fireside  casing  con¬ 
structed  of  heavy  gauge 
steel,  completely  seal 
welded,  lined  with  high  tem¬ 
perature  insulation  and  re¬ 
fractory. 

H  Boilertube  and  furnace 
area  access  panels;  Heavy 
gauge  steel  lined  with  high 


temperature  insulation  and 
refractory,  bolted  and 
tightly  sealed  to  boiler 
frame. 

I  Access  panel:  Front 
panels  provide  easy  access 
forinspection,  cleaning  and 
access  to  burner  head. 

J  Single  side  access: 
Combustion  chamber, 
tubes  and  burner  head  are 
completely  accessible  from 
one  side,  simplifying  main¬ 
tenance,  minimizing  floor 
space. 

K  Heavy  gauge  steel 
boiler  jacket  with  rust 


resistant  zinc  coating  and 
enamel  finish.  Insulated 
with  fiberglass  to  ensure 
exceptionally  cool  outer 
surface. 

L  Minimum  sized  flue 
vent. 

M  Rear  flame  observa¬ 
tion  port. 

N  Forced  d raft,  flame  re¬ 
tention  head  type  burner. 
Efficient  combustion  of  oil 
or  gas,  quiet  operation. 

O  Control  panel:  All  con¬ 
trols  installed  and  con¬ 
nected  to  terminal  strip. 
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These  unique  features  are  available 
only  on  Bryan  AB  Series  steam  boilers 


The  Bryan  Flexible  Tube 

Bryan’s  exclusive  “flexible  tube”  design  promotes  high 
velocity  internal  circulation  for  maxi¬ 
mum  heat  transfer  and  improved 
boiler  efficiency.  Tubes  are  eas¬ 
ily  removable  and  replaceable, 
without  welding  or  rolling,  elimi¬ 
nating  long,  expensive  downtime 
should  repairs  ever  be  required. 

Compact  design,  mini¬ 
mum  floor  space 
With  our  compact  water 
tube  design,  the  overall  size 
of  the  unit  is  less  than  most 
other  types  of  boilers,  yet 
provides  a  full  five  sq  ft 
per  BH  P  heating  surface 
area.  Needing  only  25 
inches  for  tu be  removal , 
and  only  on  one  side  of 
the  boiler,  the  AB  Series 
boiler  occupies  very  small 
space  in  the  boiler  room. 

This  can  result  in  consider¬ 
able  savings  In  building 
costs.  Pressurized  firing  per¬ 
mits  minimum  sized  breeching  and 
vent. 

Positive  internal  circulation 
Each  pass  of  the  Bryan  water  tube  slopes  up¬ 
ward.  This  configuration,  along  with  the  large  volume 
downcomer  water  legs,  provides  extremely  rapid  natural 
thermal  internal  circulation,  promoting  both  high  efficiency 


of  heat  transfer  and  uniform  temperature  throughout  the 
boiler. 

Multi-pass  flue  gas  travel 

High  velocity  four  pass  flue  gas  travel  is  obtained  by 
a  unique  baffling  system.  This  contributes  to  maxi¬ 
mum  fire  side  heat  transfer  and  overall  high  boiler 
efficiencies. 

Accessibility  of  furnace  and  tube  area 
Bolted  inner  panel  provides  easy  and 
complete  access  to  furnace  and 
boiler  tube  area,  as  well  as  to 
burner  head.  T ube  side  pan¬ 
els  are  all  removable  and 
heavily  insulated  and  sealed 
to  boiler  frame.  All  access 
is  from  only  one  side. 
Large  steam  drum 
The  steam  drum  has  generous 
water  volume  and  steam  release 
area.  This  design,  along  with 
specially  engineered  steam 
baffles,  results  in  a  stable  water 
level  and  produces  extremely 
dry  steam  at  ail  load  conditions. 
Water  cooled  furnace 
The  configuration  of  the  water 
tubes  provides  a  water  cooled 
combustion  chamber.  A  high 
percentage  of  the  heating  sur¬ 
face  is  exposed  to  direct  radi¬ 
ant  heat,  increasing  water 
velocities  and  heat  transfer. 


Select  a  model  to  precisely  meet  your  needs 


"  St^m  Output  § 
1-:  6Sun(lS‘per'v^ 

Nominal 

ilHprsepCrtflfili^ 

AB-90-S 

900  (263.7) 

742 

22 

AB-120-S 

1200  (351.6) 

989 

30 

AB-150-S 

1500  (439.5) 

1237 

37 

AB-200-S 

2000  (586) 

1649 

49 

AB-250-S 

2500  (732.5) 

2061 

62 

*  from  and  at  21 2°F 
**  Natural  gas,  low  pressure 

Bryan  flexible  water  tube  boilers  are  ideally  suited  for  a  wide  range  of 
commercial  and  industrial  uses,  space  heating  and  process  applications. 
Note:  Boilers  are  not  approved  for  installation  on  combustible  floors. 
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The  Bryan  “Flexible  Water  Tube”  Story 


Bryan  Steam  Corporation  is  proud 
of  its  history  of  developing  and 
producing  the  original  “Flexible 
Tube”  boiler.  During  nine  decades 
beginning  in  1 91 6  over  five  million 
of  these  tubes  have  been  installed. 
The  shape  of  this  design  gives  the 
tube  resilience  and  a  natural  up¬ 
ward  flow  which  combine  to  de¬ 


liver  its  unique  benefits  in  Bryan 
boilers. 

•  Promotes  rapid  internal  water 
circulation  for  efficient  heat 
transfer 

•  Is  easily  replaced  or  removed 
without  welding  or  rolling 

•  Requires  a  minimum  of  service 
space 


MINIMUM 

TUBE 

REMOVAL 

CLEARANCE 


SUPPLY ' - irmc 

O^iJ^ETER 


TOP  VIEW 


LEFT  END  VIEW 


FRONT  VIEW 


GAS  TRAIN  SIZE 

RIGHT  END  VIEW 


Dimensions  for 

AB  Series  Forced  Draft  Steam  Boiier 


A-Length  over  Jacket 


B*Rue  Location 


C-Flue  Diameter 


D-Overall  Len0h 


E-Gas  Train  Size 


44*. 

(111.76) 


1372" 

(34.29) 


10" 

(25.40) 


76" 

(193.04) 


IV4"  (3.18) 


53" 

(134.62) 


1372* 

(34.29) 


10" 

(25.40) 


SSVa" 

(216.83) 


174"  (3.1 8) 


6272" 

(158.75) 


ir/2" 

(44.45) 


10" 

(25.40) 


94V4" 

(240.66) 


174"  (3.1 8) 


1^200^ 


78" 

(198.12) 


ir/2" 

(44.45) 


10" 

(25.40) 


110" 

(279.40) 


2"  (5.08) 


93" 

(237.49) 


ir/2" 

(44.45) 


12" 

(30.48) 


12572" 

(318.77) 


2"  (5.08) 


Specifications  subfect  to  change  without  notice.  Consult  fecfory  fo  consurt  on  other  boiler  options. 


Standard  Equipment  Furnished 

Forced  draft  -  flame  retention  type 
burner  (gas,  oil  or  gas/oil),  complete 
with  the  latest  state-of-the-art  pro¬ 
gramming  and  safety  combustion 
controls,  pressure  gauge,  operating 
limit  safety  control,  low  water  cut¬ 
off,  pump  control,  auxiliary  probe 
type  LWCO,  ASM  E  safety  relief  valve, 
all  controls  installed  and  wired. 

Optional  Equipment  Available 

Manual  reset  high  limit  pressure  con- 
trol,  two  stage  or  modulating  firing 
controls,  dual  fuel  gas  burner 
(example:  natural  and  propane), 
alarm  bells,  FM,  IRI  or  other  insur¬ 
ance-approved  control  systems,  in¬ 
dicating  lights  as  desired,  conden¬ 
sate  return  and  boiler  feed  systems, 
water  softeners,  boiler  and  control 
blow-down  assembly,  higher  oper¬ 
ating  pressures  and  temperatures 
available,  auxiliary  electric  steam 
superheaters  to  700°F.  Contact 
factory  for  additional  options  and 
special  construction  including  low 
NO^  package. 


tasx  BRYAN  STEAM 

CORPORATION  • 

P.O.  Box  27,  Peru,  Indiana  46970  Telephone:  31 7-473-6651 
Fax;  317-473-3074 
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Forced  Draft  Gas 

Bryan  HECL  Series  Flexible  Tube  Boilers 

Hot  Water  Heating  750,000  to  3,000,000  BTU’s 


HECL  Series 
Boilers  combine 
the  time-proven  4 
Bryan  Flexible  ^ 
Water  Tube  with  an 
innovative  heat 
extractor  design.  ( 


Guaranteed  85%  efficiency 

•  With  HECL  Series  Boilers,  you  get  a 
guaranteed  85%  combustion  efficiency 
resulting  from  a  uniquely  designed  integrated 
extended  surface  heat  extractor. 

•  What’s  more,  HECL  Boilers  offer  high 
operating  efficiency— at  all  normal  operation 
temperatures — without  the  complications  of 

I  condensation  concerns. 

Construction  Features 

1 .  Heavy  steel  boiler  frame,  built  and  stamped  in 

k  accordance  with  the  A.S.M.E.  boiler  code. 

I  Constructed  as  standard  for  hot  water  operating 

™  pressures  to  60  psi. 

2.  Water  leg  downcomers  to  insure  rapid  internal 
circulation  and  temperature  equalization. 

3.  Bryan  bent  water  tubes,  flexible,  easily  replace¬ 
able,  requiring  no  welding  or  rolling. 

4.  Access  panels,  interior  of  boiler  easily  acces¬ 
sible  for  service  and  inspection. 

5.  Boiler  tube  access  panel  bolted  tightly  and 
sealed  to  boiler  frame.  Constructed  of  high 
temperature  insulation  board  and  steel  frame¬ 
work.  Tubes  installed  from  one  side. 

6.  Boiler  frame  insulated  with  1-1/2"  thick  insulating 
refractory. 

7.  Boiler  jacket,  heavy  gauge,  zinc-coated,  rust 
resistant  primer  and  attractive  enamel. 

8.  Flange  mounted,  gun  type  burner  with  flame 
retention  head.  Forced  draft. 

9.  Lightweight,  high  temperature  insulating  fire 
brick  combustion  chamber-insulated  from  floor. 

10.  All  controls  installed  and  wired. 

Specifications 


D7-57 


Bryan  HECL  Series  Gas  Flexible  Tube  Boilers 


Efficient  Water  Tube  Design 

The  Bryan  Flexible  Water  Tube  provides  for  extremely  fast  in¬ 
ternal  circulation  for  maximum  heat  transfer  and  operating 
efficiency. 

No  “Thermal  Shock” 

The  flexibility  of  the  bent  water  tube  design  eliminates  all  possi¬ 
ble  damage  from  "Thermal  Shock"  and  from  stresses  caus¬ 
ed  by  poor  or  unequal  internal  circulation.  This  is  particularly 
important  with  forced  hot  water  heating  systems  designed  for 
higher  temperatures  and  greater  temperature  drops. 


Natural  Internal  Circulation 


The  water  tube  design  and  the  large  downcomer  water  legs 
provide  adequate  internal  circulation  without  concern  over  ex¬ 
terior  pumping  conditions.  Low  pressure  drop  through  boiler. 


Compact— Minimum  Floor  Space 

Requires  less  floor  space  than  most  boilers— minimum  boiler 
room  size. 


Shipped  completely  assembled  and  wired. 

Tubes  are  easily  removable  and  replaceable,  requiring  little  ser¬ 
vice  space. 


F 


I  DIMENSIONS  (in  inches)  | 

BOILER 

MODEL 

Length 

Over 

Jacket 

Width 

Over 

Jacket 

Height 

Over 

Jacket 

Location  of 
Flow  Nozzle 
or  Tapping 

Flow 

Nozzle 

Or 

Tapping 

NPT 

Location  of 
Flue 

Connection 

Flue 

Diameter 

Return 

Tapping 

NPT 

Location  of 
Return 
Tapping 

A 

B 

C 

D 

E 

F 

G 

H 

J 

K 

M 

N 

HECL-75 

36V4 

34V2 

66y2 

17 

6y4 

3 

lays 

16 

8 

3 

3oy4 

4y2 

HECL-90 

41 V2 

34y2 

66y2 

17 

6y4 

3 

203/4 

15 

10 

3 

3oy4 

4V2 

HECL-120 

50Va 

34  V2 

66y2 

17 

6y4 

3 

253/8 

14 

10 

3 

3oy4 

4y2 

HECL-150 

59V4 

34  V2 

66y2 

17 

6y4 

3 

29Vb 

13 

12 

3 

3oy4 

4Vz 

HECM80 

69 

34V2 

66y2 

17 

6y4 

3 

3AV2 

12 

14 

3 

3oy4 

AVz 

HECL-210 

78V4 

34  V2 

66y2 

17 

6y4 

3 

39V6 

12 

14 

3 

3oy4 

AVz 

HECL-240 

87V2 

34y2 

66y2 

17 

6y4 

3 

433/4 

11 

16 

3 

3oy4 

AVz 

HECL-270 

963/4 

34y2 

66y2 

17 

6y4 

3 

483/8 

11 

16 

3 

3oy4 

AVz 

HECL-300 

106 

34  y2 

66^/2 

17 

6y4 

L_3_ 

53 

11 

16 

3 

3oy4 

AVz 

‘Gas  train  and  control  location  dimensions  will  vary  depending  on  job  specifications  and  conditions. 

NOTE;  Dimensions  and  specifications  are  subject  to  change  without  notice.  Consult  factory  for  certified  dimensions; 


Standard  Equipment 

Forced  draft  construction,  combination  thermometer  and 
altitude  gauge,  A.S.M.E.  rated  relief  valve,  combustion  safety 
control,  high  limit  control,  low  water  cut-off,  built-in  combus¬ 
tion  chamber,  flange-mounted  burner,  electronic  combustion 
safety  control,  water  temperature  control  (240°  max.  std.)  heavy 
gauge  jacket  with  IV2"  insulation.  All  controls  mounted  and 
wired. 


Optional  Equipment 

1 .  Combination  water  feeder  and  low  water  cut-off. 

2.  Induced  draft  fan. 

When  ordering,  please  specify 

(1 )  Electric  power  voltage  and  frequency  (1 1 5v-60Hz  is  std.) 

(2)  Relief  valve  setting. 

(3)  Optional  equipment  or  special  features. 


^3bryan  steam 
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BUILDING  741 

ANNUAL  ENERGY  SAVINGS  SUMMARY 


Item 

Baseline 

ECO 

Annual  Energy 
Savings 

Adj.  Annual  Energy 
Savings* 

Annual  Electric 
(MBTU) 

184.55 

131.11 

53.44 

213.45 

Annual  Natural 

Gas  (MBTU) 

1010.13 

853.47 

156.66 

625.73 

Electric  Demand 
June  (KW) 

14.26 

14.26 

0.00 

0.00 

Electric  Demand 
July  (KW) 

14.26 

14.26 

0.00 

0.00 

Electric  Demand 
August  (KW) 

14.26 

14.26 

0.00 

0.00 

^Energy  savings  prorated  on  a  square  foot  basis: 

Baseline  Model  Bldg  8300  (sq.ft.)  8640 

ECO  Model  Bldg  741  (sq.ft.)  34510 

Square  Footage  Adjustment  Factor  3.994 


D8-1 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

LOCATION:  Fort  Riley 

REGION:  2  (Kansas) 

PROJECT  NO: 

1406-005 

PROJECT  TITLE:  Feasibility  Study  for  HVAC  Upgrade 

FISCAL  YEAR: 

1995 

ANALYSIS  DATE:  05/04/95 

ECONOMIC  LIFE: 

20 

PREPARED  BY: 

C.  Wohlert 

1 .  INVESTMENT:  BLDG  741  -  Replace  STM  UHs  w/  Gas-fired  Infrared  Tube  Heating  System 

A. 

CONSTRUCTION  COST 

$145,945 

B. 

SlOH  COST  (5.5%  of  lA)  = 

$8,027 

C. 

DESIGN  COST  (6.0%  of  1A)  = 

$8,757 

D. 

TOTAL  COST  (1A  +^B  -hIC)  = 

$162,728 

E. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

$20,500 

F. 

PUBLIC  UTILITY  COMPANY  REBATE  = 

$0 

G. 

TOTAL  INVESTMENT  (1  D  -1  E  -1 F)  = 

. > 

$142,228 

2.  ENERGY  SAVINGS  (  +  )  OR  COST  (-): 

DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS: 

JAN  ’95 

ENERGY  FUEL  COST  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE  $/MBTU  (1)  MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT.  $12.10  213 

$2,583 

15.88 

$41,014 

B. 

DIST  $0.00  0 

$0 

19.16 

$0 

C. 

NAT  GAS  $4.12  626 

$2,578 

18.30 

$47,178 

D. 

COAL  $0.00  0 

$0 

16.62 

$0 

E. 

ELEC.  DEMAND 

$0 

14.88 

$0 

F. 

TOTAL  839 

$5,161 

. > 

$88,192 

3.  NON-ENERGY  SAVINGS  (-f)  OR  COST  (-) 

A. 

ANNUAL  RECURRING  (  +  /-) 

1  ANNUAL  MAINTENANCE 

$600 

14.88 

$8,921 

2 

$0 

14.88 

$0 

3 

$0 

14.88 

$0 

4  TOTAL  ANNUAL  DISC.  SAVINGS  {  +  )  /  COST 

$600 

$8,921 

B. 

NON-RECURRING  {  +  /-) 

- 

ITEM  SAVINGS  (  +  ) 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

COST(-)  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS/COST  (4) 

(TABLE  A-2) 

a.  BASELINE  EQUIP.  REPLACEMEN  $63,690 

5 

0.863 

$54,964 

b. 

$0 

c. 

$0 

d. 

$0 

e. 

$0 

f.  TOTAL  $63,690 

$54,964 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (-f )  OR  COST  {-) 

(3A4  -f-  3Bf4)  = 

$63,885 

4.  FIRST  YEAR  DOLLAR  SAVINGS  (-H)  /  COSTS  (-) 

(2F3  +  3A4  +  (3Bf1 /Economic  Life)) 

$8,945 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY) 

(1G/4)  = 

15.90 

6.  TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  30  = 

$152,077 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(6/1 G)  = 

1.07 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 
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EMC  ENGINEERS  INC.  E2D0E  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2. ID  2/  7/1995  13:23;  7  LDL  RUN  1 
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BUILDING  820 

ANNUAL  ENERGY  SAVINGS  SUMMARY 


Item 

Baseline 

ECO 

Annual  Energy 
Savings 

Adj.  Annual  Energy 
Savings* 

Annual  Electric 
(MBTU) 

141.02 

129.27 

11.75 

10.96 

Annual  Natural 

Gas  (MBTU) 

490.89 

379.78 

111.11 

103.65 

Electric  Demand 
June  (KW) 

14.26 

14.26 

0.00 

0.00 

Electric  Demand 
July  (KW) 

14.26 

14.26 

0.00 

0.00 

Electric  Demand 
August  (KW) 

14.26 

14.26 

0.00 

0.00 

*Energy  savings  prorated  on  a  square  foot  basis: 
Baseline  Model  Bldg  8300  (sq.ft.) 

ECO  Model  Bldg  820  (sq.ft.) 

Square  Footage  Adjustment  Factor 


8640 

8060 

0.933 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION: 

Fort  Riley 

REGION:  2  (Kansas) 

PROJECT  NO: 

PROJECT  TITLE: 

Feasibility  Study  for  HVAC  Upgrade 

FISCAL  YEAR; 

ANALYSIS  DATE: 

03/07/95 

ECONOMIC  LIFE: 

20 

PREPARED  BY: 

INVESTMENT: 

BLDG  820  -  Replace  HW  UHs  w/  Gas-fired  Infrared  Tube  Heating  System 

A. 

CONSTRUCTION  COST 

$42,553 

B. 

SlOH  COST 

(5.5%  of  1A>  = 

$2,340 

C. 

DESIGN  COST 

(6.0%  of  1A)  = 

$2,553 

D. 

TOTAL  COST 

(lA  +^C)  = 

$47,446 

E. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

$9,900 

F. 

PUBLIC  UTILITY  COMPANY  REBATE  = 

$0 

G. 

TOTAL  INVESTMENT 

(ID  -IE  -IF)  = 

- > 

ENERGY  SAVINGS  (  +  )  OR  COST  (-): 

DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS: 

JAN  -95 

ENERGY 

FUEL  COST  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU  (1)  MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT. 

$12.10  11 

$133 

15.88 

$2,106 

B. 

DIST 

$0.00  0 

$0 

19.16 

$0 

C. 

NAT  GAS 

$4.12  104 

$427 

18.30 

$7,815 

D. 

COAL 

$0.00  0 

$0 

16.62 

$0 

E. 

DEMAND  (KW) 

$4.20  0 

$0 

14.88 

$0 

F. 

TOTAL 

115 

$560 

.  > 

NON-ENERGY  SAVINGS  (+)  OR  COST  (-) 

A. 

ANNUAL  RECURRING  {  +  /-) 

1  ANNUAL  MAINTENANCE 

$370 

14.88 

$5,508 

2 

$0 

14.88 

$0 

3 

$0 

14.88 

$0 

4  TOTAL  ANNUAL  DISC.  SAVINGS  (-»-)/  COST 

$370 

$5,508 

B. 

NON-RECURRING  (-K/-) 

ITEM  SAVINGS  (-H) 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

COST(-)  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS/COST  (4) 

(TABLE  A-2) 

a.  BASELINE  EQUIP.  REPLACEMEN  $43,700 

5 

0.863 

$37,713 

b. 

$0 

c. 

$0 

d. 

$0 

e. 

$0 

f.  TOTAL  $43,700 

$37,713 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  {  + 

)  OR  COST  (-) 

(3A4  -h  3Bf4)  = 

4.  FIRST  YEAR  DOLLAR  SAVINGS  ( + )  /  COSTS  (-)  (2F3  +  3A4  +  {3Bf1  /Economic  Life)) 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY)  {1G/4)  = 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  {2F5  +  3C)  = 

7.  DISCOUNTED  SAVINGS-T04NVESTMENT  RATIO  (SIR)  (6/1 G)  = 

(MUST  HAVE  SIR  >  1 .25  TO  QUALIFY) 


1406-005 

1995 

C.  Wohlert 


$37,546 


$9,921 


$43,221 

$3,115 

12.05 

$53,141 

1.42 
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BUILDING  7176 

ANNUAL  ENERGY  SAVINGS  SUMMARY 


Item 

Baseline 

ECO 

Annual  Energy 
Savings 

Adj.  Annual  Energy 
Savings* 

Annual  Electric 
(MBTU) 

184.55 

131.11 

53.44 

28.44 

Annual  Natural 

Gas  (MBTU) 

1010.13 

853.47 

156.66 

83.37 

Electric  Demand 
June  (KW) 

14.26 

14.26 

0.00 

0.00 

Electric  Demand 
July  (KW) 

14.26 

14.26 

0.00 

0.00 

Electric  Demand 
August  (KW) 

14.26 

14.26 

0.00 

0.00 

*Energy  savings  prorated  on  a  square  foot  basis: 

Baseline  Model  Bldg  8300  (sq.ft.)  8640 

ECO  Model  Bldg  7176  (sq.ft.)  4598 

Square  Footage  Adjustment  Factor  0.532 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

• 

LOCATION:  Fort  Riley 

REGION:  2  (Kansas) 

PROJECT  NO: 

1406-005 

PROJECT  TITLE:  Feasibility  Study  for  HVAC  Upgrade 

FISCAL  YEAR: 

1995 

ANALYSIS  DATE:  05/04/95 

ECONOMIC  LIFE: 

20 

PREPARED  BY: 

C.  Wohlert 

1 .  INVESTMENT:  BLDG  7176  -  Replace  Unit  Heaters  w/  IR  Radiant  Tube  Heat 

A. 

CONSTRUCTION  COST 

$24,216 

B. 

SIOHCOST  (5.5%  of  1  A)  = 

$1,332 

C. 

DESIGN  COST  (6.0%  of  1A)  = 

$1,453 

D. 

TOTALCOST  (1A-HB-f1C)  = 

$27,000 

E. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

$0 

F. 

PUBLIC  UTILITY  COMPANY  REBATE  = 

$0 

G. 

TOTAL  INVESTMENT  (1  D  -1  E  -1 F)  = 

. > 

$27,000 

2.  ENERGY  SAVINGS  (  +  )  OR  COST  (-): 

DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS: 

JAN  '95 

ENERGY  FUEL  COST  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE  $/MBTU  (1)  MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT.  $12.10  28 

$344 

15.88 

$5,465 

B. 

DIST  $0.00  0 

$0 

19.16 

$0 

C. 

NAT  GAS  $4.12  83 

$343 

18,30 

$6,286 

D. 

COAL  $0.00  0 

$0 

16.62 

$0 

E. 

ELEC.  DEMAND 

$0 

14.88 

$0 

F. 

TOTAL  112 

$688 

. > 

$11,750 

3.  NON-ENERGY  SAVINGS  (  -h  )  OR  COST  (-) 

A. 

ANNUAL  RECURRING  {  +  /-) 

1  ANNUAL  MAINTENANCE 

$600 

14.88 

$8,921 

2 

$0 

14.88 

$0 

3 

$0 

14.88 

$0 

4  TOTAL  ANNUAL  DISC.  SAVINGS  (  +  )  /  COST 

$600 

$8,921 

B. 

NON-RECURRING  {-H/-) 

ITEM  SAVINGS  (-h) 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

COST(-)  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS/COST  (4) 

(TABLE  A-2) 

a.  BASELINE  EQUIP.  REPLACEMEN  $24,734 

5 

0.863 

$21,346 

b. 

$0 

c. 

$0 

d. 

$0 

e. 

$0 

f.  TOTAL  $24,734 

$21,346 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (-I-)  OR  COST  (-) 

(3A4  +  3Bf4)  = 

$30,267 

4.  FIRST  YEAR  DOLLAR  SAVINGS  ( -l- )  /  COSTS  (-) 

{2F3 +3A4  +  {3Bf1 /Economic  Life)) 

$2,524 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY) 

(1G/4)  = 

10.70 

6.  TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  -1-  30  = 

$42,017 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(6/1 G)  = 

1.56 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 
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Slash  fuel  bills  up  to  50%  and  more 
reducing  fuel  consumption 


CO-RAST-VAC  uses  less  fuel  than  other  heating 
systems.  Because  less  fuel  is  used,  heating  bills 
are  lower.  These  fuel  savings  are  due  to  the  sum 
of  four  major  factors: 

■  High  Combustion  Efficiency 
The  patented  CORAY-VAC  ^tem  is  the  only  gas- 
fired,  vacuum  vented,  tube  type  radiant  heating 
^tcm  manufactured  in  the  U.SA  that  has 
burners  firing  in  series  to  produce  more  uniform 
heat  With  exhaust  temperatures  of  150®  to 
200®  K  it  achieves  a  combustion  efficiency  in  the 
range  of  90%.  Unit  heaters  and  central  heating 
^tems  with  exhaust  temperatures  of  500®- 
600®  F  have  combustion  efficiencies  of  60-75%. 
CORAY-VAC’s  high  combustion  efficiency  turns 
almost  every  BTU  generated  into  usable  heat 


■  Less  Heat  Stratification 
CO-RAY-VAC  beams  its  heat  downward  to  people, 
floors  and  objects.  The  floors  and  objects  become 
reservoirs  of  heat  so  when  open  doors  are  closed, 
comfort  conditions  are  quickly  regained. 
With  warm  air  systems,  air  is  heated  and  rises 
causing  cold  conditions  at  floor  level  and  strati¬ 
fication  of  warm  air  at  the  roof.  CO-RAY-VAC 


tically  reduces  heat  stratification. 


^Comfort  at  Lower  Temperatures 
CO-RAY-VAC  users  report  that  inside  air  tem¬ 
peratures  have  been  kept  5-10®  lower  while 
maintaining  the  same  comfort  level. 


■  Reduced  Building  Heat  Loss 

CO-RAY-VAC*s  vacuum  pump  doses  the  ^tem 
when  it  is  not  firing,  so  there  is  no  heat  lost  out 
the  exhaust  tubes.  Standard  direct  spark  ignition 
means  there  are  no  standing  pilots  to  waste  fuel. 


CO-RAY-VAC  Annual  Fuel  Utilization  Efficiency  (AFUE)  has 
been  verified  at  90.43%  by  Gas  Consultants  Inc,  and  independent 
testing  laboratory. 


How  a  Typical  CO-RAY-VAC  Heating 
Installation  Works 

The  system  consists  of  a  number  of  burners  con¬ 
nected  by  tubes  which  radiate  heat.  The  entire 
^tem  is  suspended  from  the  ceiling.  Metal 
reflectors  over  the  tubes  direct  heat  downward, 
warming  people  and  objects  below.  There  is  no 
blowing  of  air  to  create  warm  and  cold  spots 
or  to  stir  up  dust  and  dirt  At  the  end  of  the 
system  a  powerful  exhauster  expels  the  by¬ 
products  of  combustion  outdoors. 


Ezhausten  A  heavy,  cast-iron  vacuum  pump  located  at  the  end 
of  the  system  draws  the  heat  through  the  system,  and  com¬ 
pletely  exhausts  all  the  products  of  combustion  to  the  outdoors 
at  temperatures  usually  below  200®  F. 


Pre-Wired  Control  Panel:  CO-RAY-VAC  heating  systems  are 
controlled  by  a  pre- wired  control  panel.  These  panels  are 
assembled  and  tested  at  the  factory  to  reduce  installation 
labor.  The  panel  contains  4  zone  relays  which  allow  the  system 
tor-b/^  divided  into  separate  heating  areas  each  with  Its  own 
D8-43  thenfi6»tat. 


CO-RAY-VAC  Specifications 

Natural  or  LP  Gas 

Factory  Furnished  Components 

All  components  are  heavy-duty  type  to  insure  long  life  and 
minimum  maintenance. 

Equipment  supplied  by  Roberts-Gordon  consists  of  the  follow¬ 
ing  components; 

•  Durable  steel  or  cast  iron  combustion  chambers 

•  Burner  controls  and  cast  iron  burner 

•  Pipe  and  Reflector  Hangers 

•  Aluminum  reflectors 

•  Vacuum  pumps 

•  Pre-wlred  control  panel 

•  Thermostats 

•  Radiant  Pipe  (between  burners):  4"  16  gauge  steel  for  CRV-B 
series  (supplied);  4**  schedule  40  steel  optional  (not  supplied) 

•  Balance  of  Pipe:  4"  16  gauge  steel  with  porcelain  interior  for 
all  models 

•  OPTKM'IAL:  •  perimeter-type  reflectors  for  use  in  crane  areas, 
eta 

•  DecoraUve  griUes  with  specially  designed  reflectors 

Engmeering  Data 

Pressure:  Natural  Gas;  4.5  W.C.;  L.P.  Gas:  11"  W.C.  Burner.  115V 
AC,  60  Hz  current  required  for  each  burner  amperage  .30. 
Vacuum  Pump  Motor  115V  AC,  60  Hz,  3450  RPM  %  HP  TEFG 
capacitor  single  phase  ball-bearing  thermally-protected. 


Burners:  CO- RAY- VAC  unique  burners  constantly  regulate  the 
alr-to-gas  mixture  to  achieve  the  very  best  ratio  for  clean,  effi¬ 
cient  combustion.  Each  burner  is  in  effect  a  miniature  furnace 
occupying  a  space  about  1  ft.  high  by  1 ft.  long.  CO-RAY-VAC 
^  certified  system  that  has  burners  firing  one 
other  down  the  same  length  of  tube.  This  unique 
design  provides  higher  levels  of  comfort  and  heat  uniformity. 


Radiant  Tubes  and  Reflectors:  The  burners  are  located  about 
20'  apart  and  are  connected  by  radiant  tubes.  The  heat  created 
by  the  burners  is  drawn  through  the  tubes,  which  radiate 
warmth.  Aluminum  reflectors  reflect  heat  towards  the  floor 
where  it  is  most  needed. 
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Design  Manual:  Co-Rav-Vac 


i 


Burner  Model  No. 

CRV 

B^ 

CRV 

B^ 

CRV 

B-8 

CRV 

B-10 

EQI 

QD| 

Input  BTU/Hr  (1000’s) 

40 

60 

80 

100 

Row  Units  per  Burner 

4 

6 

8 

10 

II 

Row  Units  per  End  Vent 

10 

15 

20 

20 

20 

Maximum  No.  Burners  per  Branch 

4 

4 

3 

3 

2 

Maximum  Row  Units  per  Branch 

26 

39 

44 

50 

44 

Radiant  Tube  Length 

jwistance  Between  Burners) 

Minimum  (ft) 

12.5 

20 

25 

30 

35 

Maximum  (ft) 

25 

35 

45 

60 

(70 

\ 

Tailpipe  Length  per  Row  Unit 

Minimum  (ft.) 

1.2 

1.2 

1.2 

1.2 

1.2 

Maximum  (ft) 

3.0 

3.0 

3.0 

3.0 

3.0 

Minimum  Tube  Length  from  Burner 

Downstream  to  Elbow  (ft) 

5 

10 

10 

15 

15 

Upstream  to  Elbow  (ft.) 

2 

2 

2 

2 

2 

Suggested  Minimum  Mounting  Height  (ft.) 

8 

8 

10 

15 

15 

FIGURE  3:  Design  Parameters 
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BUILDING  202 

ANNUAL  ENERGY  SAVINGS  SUMMARY 


Item 

Baseline 

ECO 

Armual  Energy 
Savings 

Adj.  Annual  Energy 
Savings* 

Annual  Electric 
(MBTU) 

567.15 

550.60 

16.55 

19.53 

Annual  Natural 

Gas  (MBTU) 

618.86 

493.62 

125.24 

147.77 

Electric  Demand 
June  (KW) 

28.31 

27.54 

0.77 

0.91 

Electric  Demand 
July  (KW) 

1 

28.31 

27.54 

0.77 

0.91 

Electric  Demand 
August  (KW) 

28.31 

27.54 

0.77 

0.91 

*Energy  savings  prorated  on  a  square  foot  basis: 

Baseline  Model  Bldg  8069  (sq.ft)  10101 

ECO  Model  Bldg  202  (sq.ft.)  11918 

Square  Footage  Adjustment  Factor  1.180 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION: 
PROJECT  TITLE: 
ANALYSIS  DATE; 


Fort  Riley  REGION:  2  (Kansas) 

Feasibility  Study  for  HVAC  Upgrade 
05/04/95  ECONOMIC  LIFE: 


PROJECT  NO: 
FISCAL  YEAR: 
PREPARED  BY: 


1 406-005 
1995 

C.  Wohlert 


1.  INVESTMENT: 


BLDG  202  -  Replace  STM  UHs  w/  H&V  CEILING  MOUNTED  UNITS 


A.  CONSTRUCTION  COST 


B.  SIOHCOST  {5.5%of1A)  = 

C.  DESIGN  COST  (6.0%  of  lA)  = 

D.  TOTALCOST  (1A-HB+1C)  = 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

F.  PUBLIC  UTILITY  COMPANY  REBATE  = 

G.  TOTAL  INVESTMENT  (1D-1E-1F)  = 

2.  ENERGY  SAVINGS  (  +  )  OR  COST  (-): 

DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS: 


$57,400 

$3,157 

$3,444 

$64,001 

$0 

$0 

- > 


ENERGY 

FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU  (1)  MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT. 

$12.10 

20 

$236 

15.88 

$3,753 

B. 

DIST 

$0.00 

0 

$0 

19.16 

$0 

C. 

NAT  GAS 

$4.12 

148 

$609 

18.30 

$11,141 

D. 

COAL 

$0.00 

0 

$0 

16.62 

$0 

E. 

ELEC.  DEMAND 

$48 

14.88 

$720 

F. 

TOTAL 

167 

$894 

. > 

3.  NON-ENERGY  SAVINGS  (-h)  OR  COST  (-) 

A.  ANNUAL  RECURRING  ( -h  /-) 

1  ANNUAL  MAINTENANCE 

2 

3 

4  TOTAL  ANNUAL  DISC.  SAVINGS  {  +  )  /  COST 


B.  NON-RECURRING  {  +  /-) 
ITEM 


SAVINGS  (  +  ) 


$0 

14.88 

$0 

$0 

14.88 

$0 

$0 

14.88 

$0 

$0 

$0 

1  OF 

DISCOUNT 

DISCOUNTED 

:  (2) 

FACTOR  (3) 

SAVINGS/COST  (4) 

(TABLE  A-2) 

5 

0.863 

$15,198 

a.  BASELINE  EQUIP.  REPLACEMEN  $1  7,61 1 

b. 


f.  TOTAL  $17,611 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (-H)  OR  COST  (-)  (3A4  3Bf4) 


$0 

$0 

$0 

$0 

$15,198 


4.  FIRST  YEAR  DOLLAR  SAVINGS  ( + )  /  COSTS  (-)  (2F3  +  3A4  +  (3Bf1  /Economic  Life)) 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY)  (1G/4)  = 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  +  30  = 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (6/1 G)  = 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 


$64,001 


$15,614 


$15,198 

$1,774 

36.08 

$30,812 

0.48 
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TOTAL  CHARGE  LESS  EGA  $663,798.08  $654,286.92  $466,436.50  $440,530.90  $471,909.53  $522,602.33  $513,151.13  $503,699.93  $509,714.33  $469,212.10  $427,578  10  $543  968  40 

SUMMARY 

MONTHLY  DIFFERENCE  $4.99  $5.00  $3.35  $3.35  $4.00  $4.00  $4.00  $4.00  $4.00  $3.35  $3  35  $5  01 

ANNUAL  DIFFERENCE .  $48.41 
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BUILDING  7485 

ANNUAL  ENERGY  SAVINGS  SUMMARY 


Item 

Baseline 

ECO 

Armual  Energy 
Savings 

Adj.  Annual  Energy 
Savings* 

Annual  Electric 
(MBTU) 

2233.59 

1745.40 

488.19 

488.19 

Annual  Natural 

Gas  (MBTU) 

1218.76 

1511.28 

-292.52 

-292.52 

Electric  Demand 
June  (KW) 

138.43 

121.10 

17.33 

17.33 

Electric  Demand 
July  (KW) 

149.33 

133.81 

15.52 

15.52 

Electric  Demand 
August  (KW) 

146.43 

130.68 

15.75 

15.75 

*Energy  savings  prorated  on  a  square  foot  basis: 
Baseline  Model  Bldg  7485  (sq.ft.)  35216 

ECO  Model  Bldg  7485  (sq.ft.)  35216 

Square  Footage  Adjustment  Factor  1.000 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION: 


Fort  Riley 


REGION:  2  (Kansas) 


PROJECT  NO: 


PROJECT  TITLE: 

Feasibility  Study  for  HVAC  Upgrade 

FISCAL  YEAR: 

ANALYSIS  DATE: 

05/08/95 

ECONOMIC  LIFE: 

20 

PREPARED  BY: 

INVESTMENT: 

BLDG  7485  -  Convert  DD  AHUs  to  DDs  with  VAV  Units 

A. 

CONSTRUCTION  COST 

$13,502 

B. 

SlOH  COST 

(5.5%  of  1A)  = 

$743 

C. 

DESIGN  COST 

(6,0%  of  1A)  = 

$810 

D. 

TOTAL  COST 

(1A  +1B  +1C)  = 

$15,055 

E. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

$0 

F. 

PUBLIC  UTILITY  COMPANY  REBATE  = 

$0 

G. 

TOTAL  INVESTMENT 

(ID  -1E-1F)  = 

- > 

ENERGY  SAVINGS  (  +  )  OR  COST  (-); 

• 

DATE  OF  NISTR  85-3273-9 

USED  FOR  DISCOUNT  FACTORS: 

JAN  ’95 

ENERGY 

FUEL  COST  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1)  MBTUA'R(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT. 

$12.10  488 

$5,907 

15.88 

$93,805 

B. 

DIST 

$0.00  0 

$0 

19.16 

$0 

C. 

NAT  GAS 

$4.12  (293) 

($1,205) 

18.30 

($22,055) 

D. 

COAL 

$0.00  0 

$0 

16.62 

$0 

E. 

ELEC.  DEMAND 

$850 

14.88 

$12,642 

F. 

TOTAL 

196 

$5,552 

. > 

1406-005 

1995 

C.  Wohlert 


3.  NON-ENERGY  SAVINGS  {  +  )  OR  COST  (-) 

A.  ANNUAL  RECURRING  (  +  /-) 

1  ANNUAL  MAINTENANCE 

2 

3 

4  TOTAL  ANNUAL  DISC.  SAVINGS  ( + 1  /  COST  { 


$0 

14.88 

$0 

$0 

14.88 

$0 

$0 

14.88 

$0 

$0 

$0 

NON-RECURRING  (  +  /-) 
ITEM 


SAVINGS  {  +  ) 
COST(-)  (1) 


YEAR  OF 
OCCURRENCE  (2) 


DISCOUNT 


FACTOR  (3)  SAVINGS/COST  (4} 
(TABLE  A-2) 


a.  BASELINE  EQUIP.  REPLCMNT.  $0 

b. 

c. 

d. 

e. 

f.  TOTAL  $0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (-H)  OR  COST  (-) 


(3A4  -h  3Bf4)  = 


4.  FIRST  YEAR  DOLLAR  SAVINGS  (-f)  /  COSTS  (-)  (2F3-f-3A4-f(3Bf1 /Economic  Life)) 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY)  (1G/4)  = 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  +  3C)  = 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (6/1 G)  = 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 


$15,055 


$84,392 


DISCOUNTED 


$5,552 

2.71 

$84,392 

5.61 
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BUILDING  6914 

ANNUAL  ENERGY  SAVINGS  SUMMARY 


Item 

Baseline 

ECO 

Annual  Energy 
Savings 

Adj.  Annual  Energy 
Savings* 

Annual  Electric 
(MBTU) 

581.63 

378.42 

203.21 

145.23 

Annual  Natural 

Gas  (MBTU) 

573.02 

578.97 

-5.95 

-4.25 

Electric  Demand 
June  (KW) 

53.52 

52.06 

1.46 

1.04 

Electric  Demand 
July  (KW) 

55.05 

54.80 

0.25 

0.18 

Electric  Demand 
August  (KW) 

56.69 

57.50 

-0.81 

-0.58 

*Energy  savings  prorated  on  a  square  foot  basis: 

Baseline  Model  Bldg  7108  (sq.ft.)  12179 

ECO  Model  Bldg  6914  (sq.ft.)  8704 

Square  Footage  Adjustment  Factor  0.715 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION: 

Fort  Riley 

REGION 

:  2  (Kansas) 

PROJECT  NO: 

PROJECT  TITLE: 

Feasibility  Study  for  HVAC  Upgrade 

FISCAL  YEAR: 

ANALYSIS  DATE: 

05/04/95 

ECONOMIC  LIFE; 

20 

PREPARED  BY: 

INVESTMENT: 

BLDG  6914  -  Convert  (2)  Existing  MZs  to  VAV  AHUs 

A. 

CONSTRUCTION  COST 

$26,395 

B. 

SlOH  COST 

(5.5%  of  1A)  = 

$1,452 

C. 

DESIGN  COST 

(6.0%  of  1A)  = 

$1,584 

D. 

TOTAL  COST 

(1A  -fib  -fIC)  = 

$29,431 

E. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

$0 

F. 

PUBLIC  UTILITY  COMPANY  REBATE  = 

$0 

G. 

TOTAL  INVESTMENT 

(ID  -IE  -IF)  - 

. > 

ENERGY  SAVINGS  (  +  )  OR  COST  (-); 

DATE  OF  NISTR  85-3273-9 

USED  FOR  DISCOUNT  FACTORS: 

JAN  '95 

ENERGY 

FUEL  COST  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1)  MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT. 

$12.10  145 

$1,757 

15.88 

$27,906 

B. 

DIST 

$0.00  0 

$0 

19.16 

$0 

C. 

NAT  GAS 

$4.12  (4) 

($18) 

18.30 

($320) 

D. 

COAL 

$0.00  0 

$0 

16.62 

$0 

E. 

ELEC.  DEMAND 

($18) 

14.88 

($263) 

F. 

TOTAL 

141 

$1,722 

. -  > 

NON-ENERGY  SAVINGS  (-1- 

)  OR  COST  (-) 

A. 

ANNUAL  RECURRING  (  +  /-) 

1  ANNUAL  MAINTENANCE 

$0 

14.88 

$0 

2 

$0 

14.88 

$0 

3 

$0 

14.88 

$0 

4  TOTAL  ANNUAL  DISC.  SAVINGS  (-I-)  /  COST  (- 

$0 

$0 

B. 

NON-RECURRING  (-H/-) 

ITEM 

SAVINGS  (-H) 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

COST(-)  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS/COST  (4) 

(TABLE  A-2) 

a.  BASELINE  EQUIP.  REPLCMNT.  $0 

5 

0.863 

$0 

b. 

c. 

d.  TOTAL  $0 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (  +  )  OR  COST  (-) 


$0 

$0 

$0 


(3A4  -h  3Bd4)  = 


4.  FIRST  YEAR  DOLLAR  SAVINGS  (-h)  /  COSTS  (-)  (2F3-H3A4-H(3Bd1 /Economic  Life)) 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY)  (lG/4)  = 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  +  3C)  = 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (6/1 G)  = 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 


1406-005 

1995 

C.  Wohlert 


$29,431 


$27,322 


$0 


$1,722 

17.09 

$27,322 

0.93 
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TOTAL  CHARGE  LESS  EGA  $663,802.08  $654,295.09  $466,441.99  $440,536.39  $471,916.07  $522,608.87  $513,157.67  $503,706.47  $509,720.87  $469,217.59  $427,583.59  $543,967.65 

SUMMARY 

MONTHLY  DIFFERENCE  $1.00  ($3.18)  ($2.13)  ($2.13)  ($2.54)  ($2.54)  ($2.54)  ($2.54)  ($2.54)  ($2.13)  ($2.13)  $5.77 

ANNUAL  DIFFERENCE .  ($17.66) 
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BUILDING  6940 

ANNUAL  ENERGY  SAVINGS  SUMMARY 


Item 

Baseline 

ECO 

Annual  Energy 
Savings 

Adj.  Annual  Energy 
Savings* 

Annual  Electric 
(MBTU) 

1026.50 

732.00 

294.5 

706.2 

Annual  Natural 

Gas  (MBTU) 

3939.20 

716.66 

3222.5 

7727.3 

Electric  Demand 
June  (KW) 

• 

Electric  Demand 
July  (KW) 

Electric  Demand 
August  (KW) 

*Energy  savings  prorated  on  a  square  foot  basis: 
Baseline  Model  Bldg  8069  (sq.ft.)  6600 

ECO  Model  Bldg  6940  (sq.ft.)  15826 

Square  Footage  Adjustment  Factor  2.398 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

LOCATION:  Fort  Riley 

REGION:  2  (Kansas) 

PROJECT  NO: 

1406-005 

PROJECT  TITLE:  Feasibility  Study  for  HVAC  Upgrade 

FISCAL  YEAR; 

1995 

ANALYSIS  DATE:  05/04/95 

ECONOMIC  LIFE: 

20 

PREPARED  BY: 

C.  Wohlert 

1 .  INVESTMENT:  BLDG  6940  -  Replace  H&V  Unit  with  Pool  Heat  Recovery  Unit 

- 

A. 

CONSTRUCTION  COST 

$178,678 

B. 

SlOH  COST  (5.5%  of  1A)  = 

$9,827 

C. 

DESIGN  COST  (6.0%  of  lA)  = 

$10,721 

D. 

TOTAL  COST  (1A  -HiB  -fIC)  = 

$199,226 

E. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

$0 

F. 

PUBLIC  UTILITY  COMPANY  REBATE  = 

$0 

G. 

TOTAL  INVESTMENT  (1 D  -1  E  -1 F)  = 

- > 

$199,226 

2.  ENERGY  SAVINGS  (  +  )  OR  COST  (-): 

DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS: 

JAN 

ENERGY  FUEL  COST  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE  $/MBTU  (1)  MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT.  $12.10  706 

$8,545 

15.88 

$135,695 

B. 

DIST  $0.00  0 

$0 

19.16 

$0 

C. 

NAT  GAS  $4.12  7,727 

$31,836 

18.30 

$582,608 

D. 

COAL  $0.00  0 

$0 

16.62 

$0 

E. 

ELEC.  DEMAND 

$0 

14.88 

$0 

F. 

TOTAL  8,434 

$40,381 

- > 

$718,302 

3.  NON-ENERGY  SAVINGS  (-h)  OR  COST  (-) 

A. 

ANNUAL  RECURRING  (-H/-) 

1  ANNUAL  MAINTENANCE 

$0 

14.88 

$0 

2 

$0 

14.88 

$0 

3 

$0 

14.88 

$0 

4  TOTAL  ANNUAL  DISC.  SAVINGS  (-H)  /  COST 

$0 

$0 

B. 

NON-RECURRING  (  +  /-) 

ITEM  SAVINGS  (-h) 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

COST{-)  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS/COST  (4) 

(TABLE  A-2) 

a.  BASELINE  EQUIP.  REPLCMNT.  $0 

5 

0.863 

$0 

b. 

$0 

c. 

$0 

d. 

$0 

e. 

$0 

f.  TOTAL  $0 

$0 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  {  + 

)  OR  COST  (-) 

(3A4  -H  3Bf4)  = 

$0 

4.  FIRST  YEAR  DOLLAR  SAVINGS  {-Hi/  COSTS  (-) 

(2F3 -H3A4-I- (3Bf1 /Economic  Life)) 

$40,381 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY) 

(1G/4)  = 

4.93 

6.  TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  -H  30  = 

$718,302 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(6/1 G)  = 

3.61 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 
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BUILDING  8069 

ANNUAL  ENERGY  SAVINGS  SUMMARY 


Item 

Baseline 

ECO 

Annual  Energy 
Savings 

Adj.  Annual  Energy 
Savings* 

Annual  Electric 
(MBTU) 

1026.50 

732.00 

294.5 

294.5 

Annual  Natural 

Gas  (MBTU) 

3939.20 

716.66 

3222.5 

3222.5 

Electric  Demand 
June  (KW) 

Electric  Demand 
July  (KW) 

i 

Electric  Demand 
August  (KW) 

*Energy  savings  prorated  on  a  square  foot  basis: 
Baseline  Model  Bldg  8069  (sq.ft.)  6600 

ECO  Model  Bldg  8069  (sq.ft.)  6600 

Square  Footage  Adjustment  Factor  1.000 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

LOCATION:  Fort  Riley 

REGION:  2  (Kansas) 

PROJECT  NO: 

1406-005 

PROJECT  TITLE:  Feasibility  Study  for  HVAC  Upgrade 

FISCAL  YEAR: 

1995 

ANALYSIS  DATE:  05/04/95 

ECONOMIC  LIFE: 

20 

PREPARED  BY: 

C.  Wohiert 

jl .  INVESTMENT:  BLDG  8069  -  Replace  H&V  Units  with  Pool  Heat  Recovery  Units 

A. 

CONSTRUCTION  COST 

$155,877 

B. 

SlOH  COST  (5.5%  of  1A)  = 

$8,573 

C. 

DESIGN  COST  (6.0%  of  1A)  = 

$9,353 

D. 

TOTAL  COST  (1A  +^B  +1C)  = 

$173,802 

E. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

$0 

F. 

PUBLIC  UTILITY  COMPANY  REBATE  = 

$0 

G. 

TOTAL  INVESTMENT  (1 D  -1  E  -1 F)  = 

. > 

$173,802 

2.  ENERGY  SAVINGS  (  +  )  OR  COST  {-): 

DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS: 

JAN  ’95 

ENERGY  FUEL  COST  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE  $/MBTU  (1)  MBTUA'R  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT.  $12.10  295 

$3,563 

15.88 

$56,588 

B. 

DIST  $0.00  0 

$0 

19.16 

$0 

C. 

NAT  GAS  $4.12  3,223 

$13,277 

18.30 

$242,964 

D. 

COAL  $0.00  0 

$0 

16.62 

$0 

• 

E. 

ELEC.  DEMAND 

$0 

14.88 

$0 

F. 

TOTAL  3,517 

$16,840 

. > 

$299,551 

3.  NON-ENERGY  SAVINGS  (-f-)  OR  COST  (-) 

A, 

ANNUAL  RECURRING  (  +  /-) 

1  ANNUAL  MAINTENANCE 

$0 

14.88 

$0 

2 

$0 

14.88 

$0 

3 

$0 

14.88 

$0 

4  TOTAL  ANNUAL  DISC.  SAVINGS  ( -I- )  /  COST 

$0 

$0 

B. 

NON-RECURRING  (  +  /-) 

ITEM  SAVINGS  (-I-) 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

COST{-)  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS/COST  (4) 

(TABLE  A-2) 

a.  BASELINE  EQUIP.  REPLCMNT.  $35,706 

5 

0.863 

$30,814 

b. 

$0 

c. 

$0 

d. 

$0 

e. 

$0 

f.  TOTAL  $35,706 

$30,814 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (-H)  OR  COST  (-) 

(3A4  -f  3Bf4)  = 

$30,814 

4.  FIRST  YEAR  DOLLAR  SAVINGS  (-h)  /  COSTS  (-) 

(2F3 -f- 3 A4-I- (3Bf1 /Economic  Life)) 

$18,625 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY) 

(1G/4)  = 

9.33 

6.  TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  -h  30  = 

$330,365 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(6/1 G)  = 

1.90 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 
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LOAD  SATISFIED  397. 

TOTAL  LOAD  ON  PLANT  397. 
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Des  Champs  Laboratories  Incorporated  (DLI) 


Since  1974,  Des  Champs  Laboratories  Incorporated 
(DLI)  has  been  a  dominant  leader  in  the  design  and 
manufacture  of  plate  type  air-to-air  heat  exchangers  and 
packaged  recovery  systems.  DLI  has  maintained  that  posi¬ 
tion  through  proven  reliability  with  over  10,000  successful 
installations  in  every  industry,  from  residential  to  com¬ 
mercial  and  including  process  applications.  Our  valued 
reputation  for  innovative  engineering  and  quality  control 
assures  you  of  a  superior  heat  recovery  package  capable 
of  meeting  the  most  demanding  applications. 

In  addition  to  our  in-house  applications  engineers,  DLI 
is  complemented  by  a  full  field  service  organization,  as 
well  as  50  manufacturer  representative  organizations;  ex¬ 
perts  themselves  in  the  energy  recovery  market. 

Energy  recovery  is  our  business...our  only  business. 

2  PACK  Packaged  Energy 
Recovery  System 


Industrial  and  commercial  heat  exchangers  and  packaged 
systems  are  manufactured  at  the  44,000  square  foot  facility  in 
East  Hanover,  NJ.  Also  located  here  are  the  Administration, 
Engineering,  Sales,  Service,  and  Purchasing  Departments. 


The  Z-PACK  System  is  engineered  to  accommodate  a 
wide  range  of  industrial  and  HVAC  energy  recovery 

^ plications.  The  complete  integration  of  a  Z-DUCT  heat 
changer,  fans,  and  controls  provide  pre-engineered 
systems,  efficient  space  utilization,  reduce  overall  costs 
and  maximize  energy  recovery. 

|Z|PACK  Systems  provide 
advantages  such  as: 

•  ETL  Listed 

•  Single  source  responsibility 
•  Complete  factory  testing  prior  to  shipment 
•  Reduction  of  overall  installed  costs 
•  Efficient  space  utilization  by  pre-design 
•  Years  of  experience  in  designing  complete 
systems  with  energy  recovery 
•  Computerized  design  to  solve  energy  recovery 
problems 

•  Wide  range  of  models 
•  Host  of  options 


Manufacture  of  the  high  temperature  heat  exchanger  matrix, 
using  state-of-the  art  machinery  developed  by  Des  Champs 
Laboratories,  takes  place  in  the  Livingston,  NJ  facility.  Also 
located  here  is  the  Residential  heat  exchanger  department,  the 
expanded  Research  &  Development  Department,  Marketing, 
Full  Service  Advertising/Graphics  Department,  and 
Accounting. 


2 
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Upack  for  total  environmental  control 


1^  PACK  features  the  unique 
Z-DUCT  heat  exchanger 


Z-DUCT  is  a  plate  type  air-to-air  heat  exchanger. 
Its  purpose  is  to  transfer  the  thermal  energy  in 
the  hot  exhaust  airstreams  to  the  incoming  fresh 
airstreams. 

Counterflow  airstreams  are  brought  into  close 
proximity  separated  by  one  continuous,  dimpled 
and  folded,  sheet  of  aluminum  which  acts  as  a 
primary  heat  transfer  surface.  This  heat  transfer 
surface  is  configured  to  form  a  matrix  with  two 
completely  separate  and  distinct  air  passages,  vir¬ 
tually  eliminating  cross-contamination.  This 
transfer  of  energy  from  exhaust  to  intake  air  can 
result  in  a  substantial  energy  savings. 


Air-to-Air  Heat  Recovery 

Modules  to  Complete  Engineered  Packages 

«5 

[ 

In 

Z  DUCT 

!!» 

Customized 

"  5  , 

i  id  i 

Specialization 

‘1 

-Jl ! 

2^DUCT  heat  exchangers  are  highly  efficient  and 
have  an  effectiveness  of  65-85%. 


^PACK  offers  maximum 
year-round  energy  savings 


There  are  three  modes  of  energy  recovery  that 
Z-DUCT  can  provide: 


1.  In  winter,  Z-PACK  energy  recovery  systems 
recover  thermal  energy,  previously 
exhausted  to  atmosphere,  to  preheat  fresh 
incoming  ventilation  or  make-up  air, 

2  In  summer,  an  indirect  evaporative  cooling 
process  transfers  sensible  and  latent  energy 
from  the  hot  fresh  air  to  the  cool  exhaust  air, 
thereby  cooling  the  fresh  air. 

3.  In  process-to-process  applications,  the 
energy  from  process  exhaust  can  be  used  to 
preheat  process  air  on  a  year-round  basis. 


l^PACK  is  compact  and  reliable 

The  unique  Z-DUCT  heat  exchanger,  supply  and  exhaust  fans, 
and  all  related  controls  are  built  into  ^  single  package  for  indoor 
or  outdoor  mounting.  The  sheet  metal  housing  is  a  panellized 
design  that  provides  separate  air  plenums  for  intake  and  exhaust 
air.  It  is  coated  with  a  corrosion  resistant  paint,  insulated  and 
weatherproofed.  All  joints  are  sealed  and/or  capped  to  prevent 
leakage.  The  fully  hinged  doors  provide  access  for  the  inspection 
and  maintenance  of  all  serviceable  components. 


13  PACK  is  designed  to  accommodate 
optional  equipment 

Z-PACK  offers  the  options  necessary  to  meet  the  needs  of  most 
energy  recovery  and  make-up  air  applications.  Design  flexibility 
assures  effective  energy  recovery  system  performance  on  every 
application. 

I^PACK  provides  substantial  benefits 
to  the  user 

Most  applications  have  a  1  to  3  year  payback  period.  In  addition 
to  conserving  valuable  energy  and  saving  dollars,  productivity 
can  also  be  increased  in  specific  applications. 
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PKS  Series 

Applications 

PKS  Series  is  recommended  when  high  temperature  ex- 
^Rausts  or  dirty  airstreams  are  present.  The  PKS  Series  houses  a 
Series  75  heat  exchanger.  It  is  equipped  with  a  single  width, 
single  inlet  exhaust  fan  that  provides  safe  operation  with  hot  or 
fume  laden  air.  One  of  the  standard  design  features  includes  an 
inlet  plenum  which  was  designed  to  satisfy  the  intent  of 
NFPA96.  Also,  an  optional  safeguard  against  overheating  has 
been  designed  for  this  system,  (Refer  to  Page  17,  Code  730  for 
complete  information  on  design  option).  Some  typical  applica¬ 
tions  include: 


•  fast  food  fryers 

•  chemical  fumes 

•  sewerage  treatment  plants 


•  drying  or  curing  ovens 

•  laboratory  hoods 

•  process  exhausts 


PKS  SERIES  4-6-8-10 

Legend 

1.  Z-DUCT  Series  75  Heat  Exchanger 

2.  Supply  Fan  W/Motor  &  Drives  ^ 

3.  Exhaust  Fan  W/Motor  &  Drives 

*4.  Heating  and/or  Cooling  Coil  (Optional) 

5.  O/A  Hood  W/Bird  Screen 

6.  Supply  Filters 

7.  O/A  Damper  (Optional) 

8.  E/A  B/D  Gravity  Damper  (Optional) 

9.  O/A  Face  Damper  (Optional) 

10.  O/A  Bypass  Damper  (Optional) 

11.  Flex  Duct  Connection 

12.  Spring  Type  Isolators 

13.  Combination  Disconnect  &  Control  Panel 

14.  Heat  Exchanger  Access  Doors 

15.  E/A  Control  Damper  (Optional) 

16.  Recirculation  Damper  (Optional) 

*For  cooling  coils  in  PKS  Series-consul t  factory 


*PKS  2  and  3  available-consult  factory  SA  =  Supply  Air 

RA  =  Return  Air 
OA  =  Outside  Air 


SIDE  ELEVATION  END  VIEW 


BOTTOM  DUCT  CONNECTION  DETAIL 


MODEL 

NO. 

PKS4 


DIMENSIONS  (in  inches) 


172>/4  60  18  24  18  24  16 


_J _ cc_ 

73V4  132V4 


SUPPLY  FAN  EXHAUST  FAN  WEIGHT  NOMINAL  RATING 
SIZE  (Bi)  DWDI  SIZE  (BI)  SWSI  LBS.  SCFM 


252V4 

BilKSKSMtilBaKlilWi 

95 

20 

27 

299 

m 

100 

mm 

22 

30 

efer  to  page  11  for  important  notes  concerning  the  above  table. 


10 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

LOCATION:  Fort  Riley 

REGION:  2  (Kansas) 

PROJECT  NO: 

1406-005 

PROJECT  TITLE:  Feasibility  Study  for  HVAC  Upgrade 

FISCAL  YEAR: 

1995 

ANALYSIS  DATE:  05/04/95 

ECONOMIC  LIFE: 

20 

PREPARED  BY: 

C.  Wohlert 

1.  INVESTMENT:  BLDG  8069  -  Replace  H&V  Units  with  Pool  Dehumidification  /  Pool  Heating  Unit 

A. 

CONSTRUCTION  COST 

$181,320 

B. 

SlOH  COST  (5.5%  of  1A)  = 

$9,973 

C. 

DESIGN  COST  (6.0%  of  lA)  == 

$10,879 

D. 

TOTAL  COST  (1A  -H  1  B  +1C)  = 

$202,172 

E. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

$0 

F. 

PUBLIC  UTILITY  COMPANY  REBATE  = 

$0 

G. 

TOTAL  INVESTMENT  (1 D  -1  E  -1 F)  = 

- > 

$202,172 

2.  ENERGY  SAVINGS  (  +  )  OR  COST  {-): 

DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS: 

■JAN;„9.5 

ENERGY  FUEL  COST  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE  $/MBTU  (1)  MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT.  $12.10  (559) 

($6,769) 

15.88 

($107,488) 

B. 

DIST  $0.00  0 

$0 

19.16 

$0 

C. 

NAT  GAS  $4.12  3,223 

$13,277 

18.30 

$242,964 

D. 

COAL  $0.00  0 

$0 

16.62 

$0 

E. 

ELEC.  DEMAND 

$0 

14.88 

$0 

F. 

TOTAL  2,663 

$6,508 

. > 

$135,476 

3.  NON-ENERGY  SAVINGS  (4-)  OR  COST  (-) 

A, 

ANNUAL  RECURRING  (-h/-) 

1  ANNUAL  MAINTENANCE 

$0 

14.88 

$0 

2 

$0 

14.88 

$0 

3 

$0 

14.88 

$0 

4  TOTAL  ANNUAL  DISC.  SAVINGS  {  +  )  /  COST 

$0 

$0 

B. 

NON-RECURRING  (-h/-) 

ITEM  SAVINGS  {  +  ) 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

COST(-)  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS/COST  (4) 

(TABLE  A-2) 

a.  BASELINE  EQUIP.  REPLCMNT.  $35,706 

5 

0.863 

$30,814 

b. 

$0 

• 

c. 

$0 

d. 

$0 

e. 

$0 

f.  TOTAL  $35,706 

$30,814 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (-f )  OR  COST  (-) 

(3A4  +  3Bf4)  = 

$30,814 

4.  FIRST  YEAR  DOLLAR  SAVINGS  (-I-)  /  COSTS  (-1 

(2F3-l-3A4-i-(3Bf1 /Economic  Life)) 

$8,293 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY) 

(1G/4)  = 

24.38 

6.  TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  +  30  = 

$166,290 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(6/1 G)  = 

0.82 

1 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 
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MARTINI -2 000  FRESH  AIR  INDOOR  POOL  DEHUMIDIFICATION 

by 

Des  Champs  Laboratories  Incorporated 
Box  440,  East  Hanover,  New  Jersey  07936 
201-884-1460  FAX  201-884-8960 


GENERAL  INFORMATION 

DATE  ANALYSIS  WAS  PERFORMED: . 

JOB  NAME  : . . 

JOB  NUMBER : . 

DLI  REPRESENTATIVE  : . 

ENGINEER  OR  ARCHITECT : . . 

ANALYSIS  PREPARED  BY : . 

ACTUAL  SITE  LOCATION: . 

NEAREST  SITE  HAVING  AVAILABLE  BIN  DATA.!  !!!!!.'!!!!! 
FILE  NAME  (STORED  AS  DOS  FILE)  : . ! 

INFORMATION  REQUIRED  TO  PROPERLY  SELECT  MARTINI -2 000 

SUMMER  A/C  CONTROL?  (Y/N)  : . 

SUMMER  SENSIBLE  LOAD,  BTU/hr: . 

(Does  Not  Include  Outside  Air) 

OPTIONAL  INTEGRAL  POOL  WATER  HEATER? (Y/N) : . . 

SYSTEM  VOLTAGE?  (120/208/460): . 

INSTALL  OUTDOORS?  (Y/N)  : . !  ! . 

CURB  OR  SLAB?  (C/S) : . .'!!!!!!!!!!!!!.’!!! 

SUSPEND  CEILING  OR  FLOOR  MOUNT?  (S/M)  : . !  !  .' 


02-22-1995 
HVAC  UPGRADE 
1406-005 
EMC  ENGINEERS 
A.  J.  NIEMEYER 
A.  J.  NIEMEYER 
FT.  RILEY,  KS 
Topeka  KA 
BLDG8069 


Y 

840000 


Y 

460 

N 

M 


DESIGN  RELATIVE  HUMIDITY,  Percent: . 

AIR  TEMPERATURE,  Degrees  F: . ! 

POOL  #1  WATER  TEMPERATURE,  Degrees  F 

POOL  #1  WATER  AREA,  Square  Feet : . 

POOL  #2  WATER  TEMPERATURE,  Degrees  F 

POOL  #2  WATER  AREA,  Square  Feet : . 

DECK  AREA(without  pool).  Square  Feet:.'... 

ACTIVE  HOURS  PER  DAY,  Hours: . 

POOL  ACTIVITY  FACTOR (Private=l ,  Pubiic=2) ! 
AVERAGE  CEILING  HEIGHT  OF  SPACE,  Feet • 
NOTES  : . 


50-60 

78 

84 

3444 

0 

0 

2736 

15 

2 

24 

BLDG  8069 


INFORMATION  REQUIRED  TO  DETERMINE  OPERATING  COST 

ELECTRICTY  =  E  STEAM  =  S  OIL  =  0  GAS  =  G 

POOL  HEATED  WITH?  (E/S/O/G)  : . 

OUTSIDE  AIR  HEATED  WITH?  (E/S/O/G) : . . 

ELECTRICITY  COST,  $/KwHr.  : . 

STEAM  COST,  $/1000  Pounds . 

OIL  COST,  $/Gallon.  ..." . !.’!!!!! 

GAS  COST,  $/Therm  (1  Therm  =  100,000  BTU) . 


LOCAL  DESIGN  CONDITIONS 

ALTITUDE,  Feet: . 

HEATING  HOURS,  Hours  : . !.*!.'.*!! . 

COOLING  HOURS,  Hours : . !  ' 

WINTER  DESIGN  TEMPERATURE,  Degrees 

SUMMER  DESIGN  DRY  BULB  TEMPERATURE,  Degrees  F: 

SUMMER  DESIGN  WET  BULB  TEMPERATURE,  Degrees  F: 


877 

6384 

2376 

-4 

99 

79 
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MARTINI-2000  FRESH  AIR  INDOOR  POOL  DEHUMIDIFICATION 

by 

Des  Champs  Laboratories  Incorporated 
File  Name;  BLDG8069  Job  Name;  HVAC  UPGRADE 

THERMODYNAMIC  CONDITIONS  WITHIN  POOL  ENCLOSURE 
INACTIVE  PERIOD  POOL  EVAPORATION; 

Pool  No.l  Water  Evaporation  Rate,  Lbs/hr; .  100.60 

Pool  No. 2  Water  Evaporation  Rate,  Lbs/hr; .  0.00 

Total  Hourly  Evaporation  Rate,  Lbs/hr; .  100.60 

Inactive  Hours  Daily; .  9.00 

Inactive  Daily  Evaporation  Rate,  Lbs/day; .  905.39 

ACTIVE  PERIOD  POOL  EVAPORATION  USING  2  ACTIVITY  FACTOR; 

Pool  No.l  Water  Evaporation  Rate,  Lbs/hr; .  201.20 

Pool  No. 2  Water  Evaporation  Rate,  Lbs/hr: .  0.00 

Total  Hourly  Evaporation  Rate,  Lbs/hr; .  201.20 

Hours  Daily; .  15.0  0 

Active  Daily  Evaporation  Rate,  Lbs/day; .  3,017.96 

TOTAL  OF  ACTIVE  AND  INACTIVE  DAILY  PERIODS; 

Total  Daily  Evaporation  Rate,  Lbs/day; .  3,923.35 

Average  Hourly  Evaporation  Rate,  Lbs/hr; .  163.47 

Total  Make-Up  Water  Required,  Gallons/day; .  470.43 

AIR  FLOW,  CFM,  DELIVERED  TO  THE  POOL  ENCLOSURE  FOR; 

4  Air  Changes/hr (Winter  Design>10F  with  No  Spectators);  9,888.00 
6  Air  Changes/hr (Most  Climates  with  Some  Spectators);..  14,832.00 
8  Air  Changes/hr (Winter  Design<10F  with  Spectators);...  19,776.00 
ASHRAE  Recommended  Minimum  Outside  Air(0.5  CFM/SqFt);..  "3,090.00 

CALCULATED  TEMPERATURE  CONDITIONS  WITHIN  POOL  ENCLOSURE; 

Pool  Air  Dew  Point  Temperature  at  60  %  R.H,  Degrees  F;  63.05 

Approximate  Inside  Wall  Temperature  on  Design  Winter  Day,  F 

Inside  Film  Coefficient  Thermal  Resistance,  R,  (hr  SqFt  F) /BTU 

BTU/(hr  SqFt  F)  2  3  15  20  25 


0.90  (still  air)  _ 32.44 _ 47.63  71.93  73.44  74.36 


1.50  (150  ft/min)  50.67  59.78  74.36  75.27  75.81 


3.00  (500  ft/min)  _ 64.33  68.89  76.18  76.63  76.91 


In  the  above  table,  the  'R'  value  of  2  is  representative  of 
double  glazed  windows  and  the  value  of  3  is  representative 
triple  glazed.  The  temperatures  shown  underlined  are  below 
or  very  near  the  indoor  dewpoint  temperature,  therefore 
condensing  may  occur. 

Page  #  2 


D9-86 


MARTINI-2000  FRESH  AIR  INDOOR  POOL  DEHUMIDIFICATION 

by 

Des  Champs  Laboratories  Incorporated 
File  Name:  BLDG8069  Job  Name:  HVAC  UPGRADE 


COST  TO  DEHUMIDIFY,  CONDITION  INCOMING  FRESH  AIR,  AND  HEAT  POOL  WATER 


Outside  Hours  CFM 

AirTemp,F  @  Temp  O.A. 


_ Cost,  $/Hour,  to: _ 

Condition  Heat  Overcome  Total  BIN 

Air  Pool  HX  Press .  Cost 


Operation  During  Heating  Season 


-3 

23 

4485 

0.610 

1.029 

0 . 022 

38.19 

2 

44 

4590 

0.586 

1.029 

0.023 

12. oe 

7 

87 

4588 

0.547 

1.029 

0.023 

139.11 

12 

141 

4748 

0.527 

1.029 

0.026 

222.89 

17 

209 

4961 

0.508 

1.029 

0.029 

327.34 

22 

314 

5049 

0.475 

1.029 

0.031 

481.83 

27 

432 

5397 

0.462 

1.029 

0.038 

660.37 

32 

615 

5204 

0.402 

0.957 

0 . 034 

856.43 

37 

613 

5779 

0.398 

0.957 

0 . 046 

858.75 

42 

586 

6229 

0.377 

0.957 

0.058 

815.23 

47 

533 

6880 

0 .358 

0 . 957 

0 .078 

742 .39 

52 

601 

7869 

0.344 

0 . 957 

0.116 

851.51 

57 

633 

10823 

0.382 

0.957 

0.303 

1038 . 97 

Cost 

to  Operate 

During  Heating 

Season 

: . 

.  $ 

7 

,105.08 

Operation  During  Cooling  Season 

62 

709 

3090 

0.433 

0.000 

0.239 

476 .36 

67 

805 

3090 

0.522 

0 .000 

0.239 

612.58 

72 

805 

3090 

0.594 

0 . 000 

0.239 

670.63 

77 

657 

3090 

0.643 

0 . 000 

0.239 

579 . 08 

82 

469 

3090 

0.677 

0 . 000 

0.239 

429.35 

87 

269 

3090 

0 . 756 

0.000 

0.239 

267.58 

92 

139 

3090 

0.802 

0.000 

0.239 

144 .68 

97 

38 

3090 

0 . 810 

0 . 000 

0 .239 

39.85 

102 

7 

3090 

0.819 

0 . 000 

0.239 

7.40 

Cost 

to  Operate 

During  Cooling 

Season 

: . 

.  $ 

3 

,227.52 

Yearly  Cost  to  Condition  Air  and  Heat 

Pool  Water: . . 

. $ 

10 

,  332 . 60 

•2.S-OJ  1  84  /Clurf  X  3  43  =• 

MARTINI- 

2000  MODEL  SELECTION  : 

FOR  THIS  APPLICATION  IS 

• 

Model  Required  for  Dehumidification  -->  2020-ODAC-2190 

The  MARTINI  2020-ODAC-2190  Will  Result  in  8.09  Air  Changes  per  Hour. 

Model  Required  for:  4  Air  Changes  per  Hour  -->  2012-ODAC-1352 

6  Air  Changes  per  Hour  -->  2016-ODAC-1752 

8  Air  Changes  per  Hour  -->  2020-ODAC-2190 

If  the  Model  selected  to  give  the  proper  dehumidification  does 

not  result  in  the  proper  air  changes  then  please  contact 
the  factory  to  discuss  the  proper  selection. 
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TM 


Martini  2000 


Pool  Dehumidification 

and 

Water  Heating 

with 

Energy  Recycling 

The  Martini  2000,  by  Des  Champs  Laboratories,  is  an  all 
season  pool  dehumidification  unit,  utilizing  energy  recycling  to 
heat  pool  water  and  air  at  high  efficiency  and  low  operating  cost. 
It  is  lower  in  operating  cost  than  competitive  units  because  only 
outdoor  air  is  used  to  dehumidify  for  most  of  the  year.  No 
compressor  is  required  to  operate  during  this  period. 

The  Martini  2000  automatically  changes  its  operating  mode 
as  climatic  conditions  change  with  the  seasons,  to  provide 
dehumidification  of  the  pool  area,  utilizing  the  most  economical 
operating  mode  for  the  conditions.  The  energy  recovered  in  the 
dehumidification  process  is  recycled  to  heat  the  pool  water  and 
heat  or  cool  the  air  being  supplied  to  the  pool  area.  When  the 
outside  air  dewpoint  goes  below  55'F,  the  Martini  2000  shuts  off 
the  mechanical  dehumidification  and  increases  the  outside  air 
for  dehumidification,  thereby  reducing  operating  costs.  All  units 
incorporate  the  Des  Champs  energy  recycling  heat  exchanger  in 
all  modes  of  operation  to  reduce  operating  costs.  Fresh  air  for 
ventilation  is  introduced  to  the  pool  space  in  all  modes  of 
operation.  Fresh  air  increases  the  life  of  everything  in  the  space. . . 
including  the  humans. 


D9  89  - 
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Features  and  Benefits 


Fully  automatic,  all  season  operation 

No  selection  switches  to  manually  change  from  season  to  season. 


•  High  efficiency 

Recycles  energy  in  all  modes  of  operation  to  lower  operating  costs. 

•  Dual  level  humidity  control,  automatically 

In  winter,  the  pool  space  humidity  is  controlled  at  a  lower  humidity  than 
in  summer  operation.  This  insures  elimination  of  condensation  on  cold 
walls,  windows  and  structure,  eliminates  building  deterioration,  and 
reduces  building  maintenance. 


•  Weatherproof  and  corrosion  resistant  construction 

Can  be  installed  indoors  or  outside  on  slabs  or  rooftops.  Components  and 
cabinet  materials  are  corrosion  resistant. 


•  Provides  optional  pool  water  heating  and  supply  air  heating 

Accomplished  with  recycled  energy,  when  operating  in  the  mechanical 
refrigeration  mode,  reducing  operating  costs. 

•  Maintains  negative  pressure  in  the  pool  space  at  all  times 

Prevents  pool  moisture  from  migrating  to  other  rooms. 

•  Effective  ventilation  of  pool  space  in  all  modes 

Reduces  chloramine  odors  and  produces  comfortable  and  safer 
conditions. 


•  Nine  unit  sizes 

Provide  maximum  flexibility  to  select  the  correct  size  for  the  application. 

•  Air  conditioning  option  available 

•  Domestic  water  heating  option  available 

•  Computer  selection  and  economic  analysis  by  DLI 

Correctly  selects  unit  size  and  indicates  all  performance. 

•  Spring  vibration  isolated  supply  and  return  fans 

•  Disconnect  switch 

•  Integral  lifting  lugs 
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WINTER  OPERRTipN 


SUnriER  OPERATION 


LOW  TO  HIGH 
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CFIV|I  COMPANY 

AIR  CONOITIONINQ I  HEATING  /  VENTILATING  EQUIPMENT 

2735  SOUTH  RARITAN  STREET 
ENGLEWOOD,  COLORADO  801 10-1182 


TO:  . 

. . . ^  o  rf  . 

. . 9S^9r:  ZSZP . 


PHONE:  303-761-2291 
TELEFAX:  303-761-0325 

DATE . . 

PAGE . /....OF . Z, . 

(including  this  shoot) 


SUBJECT; . 


REMARKS: 


. . . . 

. . . . 


. z£.,.3Z3.. . .r. . . £45!;^....y.^.‘l3.. 


. 

. — . 
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BUILDING  7739 

ANNUAL  ENERGY  SAVINGS  SUMMARY 


Item 

BaseHne 

ECO 

Annual  Energy 
Savings 

Adj.  Annual  Energy 
Savings* 

Annual  Electric 
(MBTU) 

679.99 

416.91 

263.08 

101.39  ' 

Annual  Natural 

Gas  (MBTU) 

185.29 

280.54 

-95.25 

-36.71 

Electric  Demand 
June  (KW) 

58.54 

44.88 

13.66 

5.26 

Electric  Demand 
July  (KW) 

60.91 

47.47 

13.44 

5.18 

Electric  Demand 
August  (KW) 

63.88 

50.09 

13.79 

5.31 

*Energy  savings  prorated  on  a  square  foot  basis: 
Baseline  Model  Bldg  7806  (sq.ft.)  11310 

ECO  Model  Bldg  7739  (sq.ft.)  4359 

Square  Footage  Adjustment  Factor  0.385 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

• 

LOCATION:  Fort  Riley 

REGION:  2  (Kansas) 

PROJECT  NO: 

1 406-005 

PROJECT  TITLE:  Feasibility  Study  for  HVAC  Upgrade 

FISCAL  YEAR: 

1995 

ANALYSIS  DATE:  05/04/95 

ECONOMIC  LIFE: 

20 

PREPARED  BY; 

C.  Wohlert 

1 .  INVESTMENT:  BLDG  7739  -  Replace  MZ  w/  VAV  AHU 

A. 

CONSTRUCTION  COST 

$24,649 

B. 

SlOH  COST  (5.5%  of  1A)  = 

$1,356 

C. 

DESIGN  COST  (6.0%  of  1A)  = 

$1,479 

D. 

TOTALCOST  (1 A  -l- IB  -HlC)  = 

$27,484 

E. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

$0 

F. 

PUBLIC  UTILITY  COMPANY  REBATE  = 

$0 

G. 

TOTAL  INVESTMENT  (1 D  -1  E  -1 F)  = 

. > 

$27,484 

2.  ENERGY  SAVINGS  (+)  OR  COST  (-): 

DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS: 

JA..N..’_9.,5 

ENERGY  FUEL  COST  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE  $/MBTU  (1)  MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT.  $12.10  101 

$1,227 

15.88 

$19,483 

B. 

DIST  $0.00  0 

$0 

19.16 

$0 

C. 

NAT  GAS  $4.12  (37) 

($151) 

18.30 

($2,768) 

D. 

COAL  $0.00  0 

$0 

16.62 

$0 

E. 

ELEC.  DEMAND 

$283 

14.88 

$4,211 

• 

F. 

TOTAL  65 

$1,359 

. . > 

$20,926 

3.  NON-ENERGY  SAVINGS  (  +  )  OR  COST  (-) 

A. 

ANNUAL  RECURRING  (  +  /-) 

1  ANNUAL  MAINTENANCE 

$0 

14.88 

$0 

2 

$0 

14.88 

$0 

3 

$0 

14.88 

$0 

4  TOTAL  ANNUAL  DISC.  SAVINGS  (  +  )  /  COST 

$0 

$0 

B. 

NON-RECURRING  (  +  /-) 

ITEM  SAVINGS  (-h) 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

COST(-)  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS/COST  (4) 

(TABLE  A-2) 

a.  BASELINE  EQUIP.  REPLCMNT.  $14,830 

5 

0.863 

$12,798 

b. 

$0 

c. 

$0 

d. 

$0 

e. 

$0 

f.  TOTAL  $14,830 

$12,798 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  {  +  )  OR  COST  (-) 

(3A4  +  3Bf4)  = 

$12,798 

4.  FIRST  YEAR  DOLLAR  SAVINGS  1  +  )  /  COSTS  (-) 

(2F3  +  3A4  +  (3Bf1 /Economic  Life)) 

$2,100 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY) 

(1G/4)  = 

13.09 

6.  TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  30  = 

$33,724 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(6/1 G)  = 

1.23 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 
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TOTAL  CHARGE  LESS  EGA  $663,774.50  $654,262.59  $466,420.16  $440,514.56  $471,890.07  $522,582.87  $513,131.67  $503,680.47  $509,694.87  $469,195.76  $427  561  76  $543  944  27 

SUMMARY 

MONTHLY  DIFFERENCE  $28.57  $29.33  $19.69  $19.69  $23.46  $23.46  $23.46  $23.46  $23.46  $19.69  $19  69  $29  14 

ANNUAL  DIFFERENCE .  $283 


BUILDING  6620A 

ANNUAL  ENERGY  SAVINGS  SUMMARY 


Item 

Baseline 

ECO 

Annual  Energy 
Savings 

Adj.  Annual  Energy 
Savings* 

Annual  Electric 
(MBTU) 

581.63 

386.30 

195.33 

175.94 

Annual  Natural 

Gas  (MBTU) 

573.02 

582.46 

-9.44 

-8.50 

Electric  Demand 
June  (KW) 

53.52 

53.90 

-0.38 

-0.35 

Electric  Demand 
July  (KW) 

55.05 

56.92 

-1.86 

-1.68 

Electric  Demand 
August  (KW) 

56.69 

59.58 

-2.89 

-2.60 

* 


Energy  savings  prorated  on  a  square  foot  basis: 
Baseline  Model  Bldg  7108  (sq.ft.) 

ECO  Model  Bldg  6620A  (sq.ft.) 

Square  Footage  Adjustment  Factor 


12179 

10970 

0.901 


DIM 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 

LOCATION:  Fort  Riley 

REGION:  2  (Kansas) 

PROJECT  NO: 

1406-005 

PROJECT  TITLE:  Feasibility  Study  for  HVAC  Upgrade 

FISCAL  YEAR: 

1995 

ANALYSIS  DATE;  05/04/95 

ECONOMIC  LIFE: 

20 

PREPARED  BY: 

C.  Wohlert 

1 .  INVESTMENT:  BLDG  6620  -  Convert  MZ  AHU  to  VAV  AHU 

A. 

CONSTRUCTION  COST 

$11,727 

B. 

SlOH  COST  (5.5%  of  lA)  = 

$645 

C. 

DESIGN  COST  (6.0%  of  lA)  = 

$704 

D. 

TOTAL  COST  (1A  +1B  -t-lC)  = 

$13,076 

E. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

$0 

F. 

PUBLIC  UTILITY  COMPANY  REBATE  = 

$0 

G. 

TOTAL  INVESTMENT  (ID  -IE  -IF)  = 

. > 

$13,076 

2.  ENERGY  SAVINGS  (  +  )  OR  COST  H: 

DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS: 

JAN  '95 

ENERGY  FUEL  COST  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE  $/MBTU  (1 )  MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT.  $12.10  176 

$2,129 

15.88 

$33,807 

B. 

DIST  $0.00  0 

$0 

19.16 

$0 

C. 

NAT  GAS  $4.12  (9) 

($35) 

18.30 

($641) 

D. 

COAL  $0.00  0 

$0 

16.62 

$0 

E. 

ELEC.  DEMAND 

($122) 

14.88 

($1,808) 

F. 

TOTAL  167 

$1,972 

. > 

$31,358 

3.  NON-ENERGY  SAVINGS  {  +  )  OH  COST  (-} 

A. 

ANNUAL  RECURRING  {  +  /-) 

1  ANNUAL  MAINTENANCE 

$0 

14.88 

$0 

2 

$0 

14.88 

$0 

3 

$0 

14.88 

$0 

4  TOTAL  ANNUAL  DISC.  SAVINGS  (  +  )  /  COST 

$0 

$0 

B. 

NON-RECURRING  (  +  /-) 

ITEM  SAVINGS  (-I-) 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

COST(-)  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS/COST  (4) 

(TABLE  A-2) 

a.  BASELINE  EQUIP.  REPLCMNT.  $0 

5 

0.863 

$0 

b. 

$0 

• 

c. 

$0 

d. 

$0 

e. 

$0 

f.  TOTAL  $0 

$0 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (  +  )  OR  COST  (-) 

(3A4  -1-  3Bf4)  = 

$0 

4.  FIRST  YEAR  DOLLAR  SAVINGS  (-H)  /  COSTS  {-) 

(2F3  +  3A4-K(3Bf1 /Economic  Life)) 

$1,972 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY) 

(1G/4)  = 

6.63 

6.  TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  4-  30  = 

$31,358 

|7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(6/1 G)  = 

2.40 

1 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 
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TOTAL  CHARGE  LESS  EGA  $663,812.33  $654,306.27  $466,449.49  $440,543.89  $471,925.02  $522,617.82  $513,166.62  $503,715.42  $509,729.82  $469,225.09  $427,591.09  $543,975.34 

SUMMARY 

MONTHLY  DIFFERENCE  ($9.25)  ($14.36)  ($9.64)  ($9.64)  ($11.48)  ($11.48)  ($11.48)  ($11.48)  ($11.48)  ($9.64)  ($9.64)  ($1.92) 

ANNUAL  DIFFERENCE .  ($121.50) 
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BUILDING  6620B 

ANNUAL  ENERGY  SAVINGS  SUMMARY 


Item 

Baseline 

ECO 

Annual  Energy 
Savings 

Adj.  Annual  Energy 
Savings* 

Annual  Electric 
(MBTU) 

488.48 

297.61 

190.87 

477.55 

Annual  Natural 

Gas  (MBTU) 

797.55 

717.95 

79.60 

199.16  * 

Electric  Demand 
June  (KW) 

40.39 

35.06 

5.32 

13.32 

Electric  Demand 
July  (KW) 

44.28 

39.98 

4.30 

10.75 

Electric  Demand 
August  (KW) 

42.76 

38.94 

3.82 

9.56 

* 


Energy  savings  prorated  on  a  square  foot  basis: 
Baseline  Model  Bldg  7086  (sq.ft.) 

ECO  Model  Bldg  6620B  (sq.ft.) 

Square  Footage  Adjustment  Factor 


4590 

11484 

2.502 


LOCATION: 
PROJECT  TITLE: 
ANALYSIS  DATE: 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 

Fort  Riley  REGION:  2  (Kansas)  1 

Feasibility  Study  for  HVAC  Upgrade  I 

05/04/95  ECONOMIC  LIFE:  20  i 


PROJECT  NO: 
FISCAL  YEAR: 
PREPARED  BY: 


1406-005 

1995 

C.  Wohlert 


1.  INVESTMENT:  E 

A.  CONSTRUCTION  COST 

B.  SlOH  COST 

C.  DESIGN  COST 


BLDG  6620  -  Replace  SZs  AHUs  w/  VAV  AHUs 


B.  SlOH  COST  (5.5%of1A)  = 

C.  DESIGN  COST  (6.0%  of  1A)  = 

D.  TOTALCOST  +^B  +^C)  = 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

F.  PUBLIC  UTILITY  COMPANY  REBATE  = 


G.  TOTAL  INVESTMENT 


(ID  -IE  -IF)  = 


$42,220 

$2,322 

$2,533 

$47,075 

$0 

$0 

- > 


2.  ENERGY  SAVINGS  (-H)  OR  COST  (-): 

DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS: 


ENERGY 

FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT. 

$12.10 

478 

$5,778 

15.88 

$91,760 

B. 

DIST 

$0.00 

0 

$0 

19.16 

$0 

C. 

NAT  GAS 

$4.12 

199 

$821 

18.30 

$15,016 

D. 

COAL 

$0.00 

0 

$0 

16.62 

$0 

E. 

ELEC.  DEMAND 

$539 

14.88 

$8,016 

F. 

TOTAL 

677 

$7,138 

. > 

3.  NON-ENERGY  SAVINGS  (-h)  OR  COST  (-) 

A.  ANNUAL  RECURRING  ( -h  /-} 

1  ANNUAL  MAINTENANCE 

2 

3 

4  TOTAL  ANNUAL  DISC.  SAVINGS  (-I-)  /  COST 


$0 

14.88 

$0 

$0 

14.88 

$0 

$0 

14.88 

$0 

$0 

$0 

NON-RECURRING  (-h/-) 
ITEM 


a.  BASELINE  EQUIP.  REPLCMNT. 

b. 

c. 

d. 

e. 

f.  TOTAL 


SAVINGS  {  +  ) 
COST(-)  (1) 

$30,326 


YEAR  OF 
OCCURRENCE  (2) 


DISCOUNT 


$30,326 


C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (  +  )  OR  COST  (-) 


(3A4  3Bf4) 


4.  FIRST  YEAR  DOLLAR  SAVINGS  (-I-)  /  COSTS  (-)  (2F3 -I-3A4-F  (3Bf1 /Economic  Life)) 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY)  (1G/4)  = 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  -I-  3C)  = 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (6/1 G)  - 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 


$47,075 


>  $114,793 


DISCOUNTED 


FACTOR  (3)  SAVINGS/COST  (4) 
(TABLE  A-2) 

0.863  $26,171 

$0 
$0 
$0 
$0 

$26,171 


$26,171 

$8,654 
5.44 
;^1 40,964 
2.99 
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APPENDIX  E 


COMPUTER  SIMULATION  PROGRAM 


EZDOE  -  Commercial  Building  Energy  Analysis  (DOE):  The  EZDOE  program  is  an  easy  to  use  IBM 
PC  compatible  version  of  the  U.S.  Department  of  Energy  (DOE)  program  known  as  DOE-2.1.  EZDOE 
calculates  the  hourly  energy  use  of  a  building  and  its  life  cycle  cost  of  operation  given  information  on  the 
building's  location,  construction,  operation,  and  heating  and  air  conditioning  system.  Using  hourly  weather 
data  and  algorithms  developed  by  Lawrence  Berkeley  Laboratory,  EZDOE  is  a  dynamic  program  that  takes 
into  account  complex  thermal  storage  effects  of  various  building  materials.  In  addition,  EZDOE  can  also 
accurately  simulate  the  operation  of  all  types  of  heating  and  cooling  plants  including  ice  water  thermal 
sto^e  and  cogeneration  systems.  Up  to  22  different  air  handling  systems  each  with  multiple  control 
optioi^  are  supported.  The  types  of  hating  and  cooling  plants  allowed  is  nearly  infinite  as  thousands  of 
combinations  of  chillers,  boilers,  furnaces,  pumps,  and  cooling  towers  arc  allowed.  There  is  even  provision 
for  user  defined  plants  and  performance  curves. 


E-1 


EXECUTIVE  SUMMARY 


DOE-2  enables  architects  and  engineers  to  compute  energy  consumption  in 
buildings.  The  program  can  simulate  hour-by-hour  performance  of  a  building 
for  each  of  the  8760  hours  in  a  year.  A  new  computer  language,  the  Building 
Description  Language,  has  been  written.  It  is  a  computer  language  for  analysis 
of  building  energy  consumption  that  permits  the  user  to  instruct  a  computer  in 
familiar  English  terminology. 

Building  Description  Language  has  been  developed  primarily  to  aid 
engineers  and  architects  in  the  difficult  and  time-consuming  task  of  designing 
energy-efficient  buildings  that  have  low  life-cycle  cost.  The  energy  consump¬ 
tion  of  a  building  is  determined  by  its  shape;  the  thermal  properties  of 
materials;  the  size  and  position  of  walls,  floors,  roofs,  windows,  and  doors; 
and  the  transient  effects  of  shading,  occupancy  patterns,  lighting  schedules, 
equipment  operation,  ambient  conditions,  and  temperature  and  humidity  controls. 
Energy  consumption  is  affected,  also,  by  the  operation  of  primary  and  secondary 
HVAC  systems  and  by  the  type  and  efficiency  of  the  fuel  conversion  (plant) 
equipment.  Furthermore,  the  life-cycle  cost  of  operating  a  building  under 
different  economic  constraints  can  strongly  influence  basic  design  decisions. 

DOE-2  also  provides  a  means  of  performing  the  complicated  analysis  of 
energy  consumption  without  the  necessity  of  instructing  the  program  correctly 
in  every  minor  detail.  A  set  of  default  values  (numbers  used  for  the  value  of 
a  variable  if  the  user  does  not  assign  one)  is  included,  to  reduce  the  amount 
of  input  that  must  be  supplied  in  order  to  run  the  program. 

BDL  Processor 


The  BDL  Processor  sequentially  checks  each  BDL  instruction  for  proper 
fonn,  syntax,  and  content.  The  BDL  Processor  also  checks  for  values  that  are 
beyond  the  expected  range  for  input  variables.  As  stated  before,  if  a  value 
is  not  specified,  the  BDL  processor  assigns  an  assumed  (default)  value,  which 
will  appear  in  the  listing  of  input  data.  Sometimes  the  default  value  is 
actually  a  set  of  default  values,  such  as  a  performance  curve  for  a  piece  of 
equipment.  It  is  possible  for  the  user  to  override  this  set  of  default  values 
(performance  curve)  with  a  different  set  of  default  values.  The  BDL  Processor 
also  collects  whatever  data  the  user  desires  from  the  various  permanent 
libraries,  e.g.,  data  from  the  Materials  Library.  Response  factors,  numbers 
that  are  used  to  determine  the  transient  flow  of  heat  through  exterior  walls 
and  roofs  as  they  react  to  randomly  fluctuating  climatic  conditions,  are  also 
calculated  by  the  BDL  Processor  for  use  by  the  LOADS  and  SYSTEMS  programs. 

The  BDL  processor  will  calculate,  if  desired.  Custom  Weighting  Factors  and 

build  user-designed  libraries  of  materials  and  walls.  These  factors  are 

intended  to  account  for  the  thermal  lag  in  the  heating  and  cooling  of 

furnishings  and  structures.  The  BDL  Processor  also  prepares  the  input  data 

files  for  use  by  the  LOADS,  SYSTEMS,  PLANT,  or  ECONOMICS  (LSPE)  simulators. 

It  is  important  to  recognize  that  each  of  the  LSPE  simulators  depends  on 
the  results  of  some  or  all  of  the  previous  simulators,  and  that  many  variations 
and  combinations  are  allowed.  Each  of  the  LSPE  simulators  can  be  run  repeat¬ 
edly,  to  study  the  effect  of  design  variations.  Superior  energy-efficient 
building  design  can  result  in  greatly  reduced  energy  consumption  and 
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significantly  lower  life-cycle  cost. 


LOADS  Program 


The  LOADS  program  simulator  calculates  the  hourly  heating  and  cooling 
loads,  using  primarily  the  algorithms  described  in  Ref.  1,  ’’Procedure  for 
Determining  Heating  and  Cooling  Loads  for  Computerizing  Energy  Calculations, 
Algorithms  for  Building  Heat  Transfer  Subroutines,"  available  from  the 
American  Society  of  Heating,  Refrigerating,  and  Air  Conditioning  Engineers, 

Inc.  (ASHRAE).  DOE-2  provides  a  reorganization  and  reprogramming  of  many  of 
these  algorithms  to  increase  execution  speed.  A  description  of  the  BDL  input 
for  the  LOADS  program  (LDL)  is  presented  in  Chap.  Ill,  and  a  detailed 
description  of  the  LOADS  simulator  is  given  in  the  Engineers  Manual. 

In  the  LOADS  program  (simulator),  the  heat  gains  and  losses  through 
walls,  roofs,  floors,  windows,  and  doors  are  calculated  separately.  Heat 
transfer  by  conduction  and  radiation  through  the  building  skin  is  computed, 
using  response  factors,  considering  the  effects  of  the  thermal  mass,  placement 
of  insulation,  sun  angle,  cloud  cover,  and  building  location,  orientation,  and 
architectural  features.  Every  set  of  response  factors  generated  is  placed  in 
a  file  to  be  used  by  the  LOADS  and  SYSTEMS  programs.  Infiltration  loads  can 
be  calculated  on  the  basis  of  the  difference  between  the  inside  and  outside 
conditions  and  on  an  assumed  leak  rate  (crack  method)  or  by  an  air-change 
method. 

Internal  use  of  energy  for  lighting  and  equipment  is  also  computed 
according  to  schedules  assigned  by  the  user  for  each  piece  of  equipment  that 
affects  the  energy  balance  of  each  space.  The  latent  and  sensible  heat  given 
off  by  the  building  occupants  is  calculated  as  an  hour-by-hour  function  of  the 
occupancy  of  the  building. 

All  the  LOADS  computations  are  performed  on  the  basis  of  a  fixed  tempera¬ 
ture  for  each  space  as  specified  by  the  user.  Because  the  LOADS  program 
calculates  thermal  loads  on  the  basis  of  hourly  weather  data  but  artificial 
(fixed)  space  temperatures,  the  output  may  have  little  bearing  on  the  actual 
thermal  requirements  of  a  building.  It  is,  instead,  a  baseline  profile  of  the 
thermal  performance  of  a  space,  given  a  fixed  internal  temperature.  The 
SYSTEMS  program  then  modifies  the  output  of  the  LOADS  program,  to  produce 
actual  thermal  loads  based  on  a  hourly  variable  internal  temperature. 

The  output  of  LOADS  is  useful  to  architects  who  wish  to  examine  the 
thermal  behavior  of  various  combinations  of  materials  used  to  make  up  alter¬ 
native  exterior  walls  and  roofs.  However,  it  is  expected  that  engineers  will 
be  interested  in  the  predicted  thermal  demands  on  the  physical  plant  (chillers 
and  heaters),  obtained  by  running  both  the  LOADS  and  SYSTEMS  programs. 

SYSTEMS  Program 

The  SYSTEMS  program  contains  algorithms  for  simulating  performance  of  the 
secondary  HVAC  equipment  used  to  control  the  temperature  and  humidity  of  each 
zone  within  the  building.  Many  of  the  equations  used  to  develop  the  SYSTEMS 
simulation  procedure  are  given  in  Refs.  1  and  2.  These  algorithms  have  been 
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organized  and  coded  to  allow  selection  of  one  of  the  preprogrammed  space 
conditioning  systems  described  in  Chap.  IV.  The  SYSTEMS  program  is  used  by 
choosing  one  of  these  preprogrammed  systems  and  providing  the  necessary  input 
data  for  the  simulation  calculations. 

The  SYSTEMS  program  uses  the  output  information  from  the  LOADS  program 
and  a  list  of  user-defined  system  characteristics  (e.g.,  air  flow  rates, 
thermostat  settings,  schedules  of  equipment  operation,  or  temperature  setback 
schedules)  to  calculate  the  hour-by-hour  energy  requirements  of  the  secondary 
HVAC  system.  The  SYSTEMS  program  calculates  thermal  loads  based  on  variable 
temperature  conditions  for  each  zone. 

PLANT  Program 

The  PLANT  program  contains  the  equations  necessary  to  calculate  the 
performance  of  the  primary  energy  conversion  equipment.  The  operation  of  each 
plant  component  (e.g.,  boiler,  absorption  chiller,  compression  chiller, 
cooling  tower,  hot  water  storage  tank,  solar  heater)  is  modeled  on  the  basis 
of  operating  conditions  and  part-load  performance  characteristics.  The  user 
selects  the  type  of  plant  equipment  to  be  modeled  (e.g.,  2-stage  absorption 
chiller),  the  size  of  each  unit  (e.g.,  100  tons),  the  number  of  units,  and  the 
number  of  units  simultaneously  available.  Values  for  equipment  lifetime  and 
maintenance  may  also  be  entered  if  preprogrammed  values  for  these  variables 
are  not  used.  The  sequence  of  equipment  operation  may  be  specified  as  a  step 
function  (e.g.,  from  0  to  500,000  Btu/hr,  unit  1;  from  500,001  to  lOM  Btu/hr, 
units  1  and  2).  The  user  may  schedule  equipment  operation  by  time  (hourly  or 
seasonally)  or  by  peak  load  schedules.  Additionally,  the  operating  strategy 
between  the  various  types  of  equipment  may  be  specified.  Energy  storage  may 
be  specified.  The  PLANT  program  uses  hourly  results  from  the  LOADS  and 
SYSTEMS  programs  and  the  user's  instructions  to  calculate  the  electrical  and 
thermal  energy  consumption  of  the  building.  The  DOE-2  PLANT  program  also 
contains  subroutines  for  computing  the  life-cycle  costs  of  plant  equipment. 
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REPORT  BEPS  -  ESTIMATED  BUILDING  ENERGY  PERFORMANCE 


The  information  in  this  report  has  been  calculated  and  formatted  to  comply 
with  the  U.S.  Department  of  Energy's  Building  Energy  Performance  Standards. 

The  report  makes  it  possible  to  review  quickly  the  building  performance  as  a 
function  of  site  energy  used  (by  type)  per  unit  floor  area.  The  breakdown  of 
usage  of  up  to  five  different  types  of  energy  sources  is  presented.  These 
energy  sources  are  user-specified  through  the  ENERGY-COST  and  PLANT-PARAMETERS 
instructions. 

HVAC  auxiliary  (shown  as |HVAC  AUXj  is  defined  as  the  energy  required  to 
operate  non-solar  fans,  pumps,  etc.,  which  transport  the  conditioned  air  and 
water.  AUX  SOLAR  is  the  energy  required  to  operate  the  fans,  pumps,  etc,  that 
transport  the  conditioned  water  or  air  associated  with  solar  equipment.  jSPACE 
COOLI and  [SPACE  HEAtl  includes  all  equipment  required  to  produce  the  conditioned 
water  or  air  for  SPACE  heating  or  cooling. 

Process  and  domestic  hot  water  (shown  as  DOM  HOT  WTR)  is  the  summation  of 
the  user  input  for  hot  water  in  the  BUILDING-RESOURCE  instruction  and  any 
entries  for  SOURCE-TYPE  =  HOT-WATER  in  the  SPACE-CONDITIONS  instruction. 

Vertical  transportation  (shown  as  VERT  TRANS)  is  the  summary  of  energy  for 
elevators  and  escalators  input  through  the  BUILDING-RESOURCE  instruction. 

Loads  that  are  input  through  the  SOURCE-TYPE  =  GAS  or  SOURCE-TYPE  = 
ELECTRIC  in  the  SPACE-CONDITIONS  instruction  will  appear  in  this  report  as 
miscellaneous  equipment  (shown  as  MISC  EQUIP).  Loads  entered  as  SOURCE-TYPE  = 
PROCESS  are  assumed  to  have  energy  sources  independent  of  the  building 
utilities  (i.e.,  wood  stoves,  acetylene  welders,  etc.)  and  are  not  reported  in 
the  BEPS  report. 

The  distribution  of  ENERGY  TYPE  among  the  CATEGORY  OF  USE  items  is  exact 
for  every  type  of  energy  except  electricity.  Purchased  electricity  is 
apportioned  correctly,  but  electricity  generated  on-site  is  apportioned  on  the 
basis  of  net  yearly  demands  for  electricity  for  each  category. 

It  should  also  be  pointed  out  that  this  report  is  not  designed  to  work 
when  there  is  a  steam  turbine  among  the  specified  plant  equipment  items.  The 
numbers  reported  when  a  steam  turbine  is  present  will  not  be  reliable. 

The  report  of  TOTAL  SITE  ENERGY  and  TOTAL  SOURCE  ENERGY  provides  a 
distinction  between  the  energy  used  per  gross  square  foot  of  building  area  and 
that  used  per  net  square  foot  of  building  area.  The  report  generator- takes 
the  gross  area  from  the  keyword  GROSS-AREA  in  the  BUILDING-LOCATION 
instruction  in  LOADS.  The  default  for  this  keyword  is  the  net  area,  i.e.,  the 
sum  of  the  floor  areas  of  the  CONDITIONED  ZONEs. 

When  a  hot  storage  tank  is  present,  a  note  is  printed  on  the  BEPS  report 

stating  that  the  hot  water  storage  tank  can  get  energy  from  many  sources.  Any 
time  there  is  residual  energy  in  the  storage  tanks,  the  totals  in  the  BEPS 
report  will  not  agree  with  those  in  report  PS-B,  because  the  BEPS  report 
includes  only  the  energy  used  for  the  above  categories,  whereas  PS-B  includes 
the  energy  that  is  left  in  the  tanks  as  we.ll. 
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FEMP  Project  No.  1 

Upgrade  HVAC  Systems  in  Dental  Clinics 
Buildings  602,  7665,  and  7670 


1.  COMPONENT 

ARMY 


FY  1995  MILITARY  CONSTRUCTION  PROJECT  DATA 


2.  DATE 

MAY  95 


3.  INSTALLATION  AND  LOCATION 

Fort  Riley,  Kansas 


5.  PROGRAM  ELEMENT 


6.  CATEGORY  CODE 


4.  PROJECT  TITLE 

Upgrade  HVAC  Systems  in  Dental 
Clinics 


7.  PROJECT  NUMBER  8.  PROJECT  COST  ($000) 


9.  COST  ESTIMATES 


Upgrade  HVAC  Systems  in  Dental  Clinics 


TOTAL  CONTRACT  COST 
SIOH  (5.5%) 

DESIGN  COST  (6.0%) 
TOTAL  PROJECT  COST 
Total  Request  (Rounded) 


10.  DESCRIPTION  OF  PROPOSED  CONSTRUCTION 

The  proposed  construction  consists  of  upgrading  the  HVAC  systems  in  the  dental  clinics,  Buildings  602,  7665,  and 
7670.  The  HVAC  system  upgrades  include  the  following: 

•  Convert  the  existing  dual  duct  air  handling  unit  (AHU)  serving  Building  602  to  a  variable-air-volume  (VAV) 
AHU.  A  variable  speed  drive  (VSD)  will  be  installed  to  control  the  supply  fan  speed.  The  existing  dual  duct 
mixing  boxes  will  be  replaced  with  dual  duct  VAV  terminal  units.  The  existing  ductwork  will  remain. 

•  Convert  the  existing  multizone  AHU  serving  Building  7665  to  a  VAV  AHU.  A  VSD  will  be  installed  to 
control  the  supply  and  return  fan  speed.  VAV  terminal  units  with  reheat  coils  will  be  installed  on  the  zone 
supply  air  ducts.  The  existing  ductwork  will  remain. 

•  Convert  the  existing  dual  duct  AHU  serving  Building  7670  to  a  VAV  AHU.  A  VSD  will  be  installed  to  control 
the  supply  and  return  fan  speed.  The  existing  dual  duct  mixing  boxes  will  be  replaced  with  dual  duct  VAV 
terminal  units.  The  existing  ductwork  will  remain. 

11.  REQUIREMENT: 

.Project:  This  Federal  Energy  Management  Program  (FEMP)  project  will  convert  the  existing  dual  duct  and 
multizone  AHUs  to  VAV  AHUs  in  the  dental  clinics,  Buildings  602,  7665,  and  7670. 

Requirement:  This  project  is  required  to  reduce  the  natural  gas  and  electrical  consumption  of  the  existing  dual  duct 
and  multizone  AHUs  by  reducing  their  air  flow  rates  through  VAV  technology.  An  immediate  utility  savings  would 
be  recognized. 

Current  Situation:  The  dental  clinic  buildings  are  single  story  buildings  with  the  following  floor  areas  and  HVAC 
system  types: 

•  Building  602  is  a  11,560  sq  ft  building  and  is  heated  and  cooled  by  a  dual  duct  AHU. 

•  Building  7665  is  a  11,080  sq  ft  building  and  is  heated  and  cooled  by  a  multizone  AHU. 

•  Building  7670  is  a  14,960  sq  ft  building  and  is  heated  and  cooled  by  a  dual  duct  AHU, 
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1.  COMPONENT 
ARMY 

FY 1995  MILITARY  CONSTRUCTION  PROJECT  DATA 

2.  DATE 

MAY  95 

3.  INSTALLATION  AND  LOCATION 

Fort  Riley,  Kansas 

4.  PROJECT  TITLE  I 

Jpgrade  HVAC  Systems  in  Dental  Clinics 

5.  PROJECT  NUMBER 

11.  REQUIREMENT  (continued): 

Impact  if  Not  Provided:  If  this  project  is  not  funded,  a  reduction  of  1,459  MBtu/yr  (1,537,778  MJ/yr)  cannot  be 
achieved.  The  Army  will  not  realize  a  $23,779  annual  energy  dollar  savings  with  a  3.7  year  simple  payback  and  a 
savings*to-investment  ratio  (SIR)  of  4.22.  Excessive  amounts  of  natural  gas  and  electricity  will  continue  to  be  used, 
and  there  will  be  no  contribution  to  energy  reduction  goals  established  for  U.S.  Army  facilities  by  Army 
Headquarters. 

Supporting  Documentation:  Supporting  data  includes  basic  engineering  calculations  which  show  energy  savings. 
The  supporting  data  was  documented  and  conducted  under  an  Army  contract  performed  by  an  A-E  firm  (EMC 
Engineers,  Inc.)  in  FY95. 

Verification  of  Savings;  The  Fort  Riley  Army  facility  uses  existing  electrical  meters  and  natural  gas  meters  which 
are  read  monthly  by  the  local  utility  companies.  Historic  monthly  electrical  and  natural  gas  use  data  are  available 
and  can  be  obtained  for  monthly  billing  periods.  The  energy  use  for  billing  periods  prior  to  the  FEMP  project 
implementation  can  be  compared  to  the  energy  use  for  billing  periods  subsequent  to  the  FEMP  project 
implementation. 

Amount  of  Energy  Conserved:  The  amount  of  energy  conserved  is  estimated  to  be  1,459  MBtu  per  year  (1,537,778 
MJ/yr). 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
FEDERAL  ENERGY  MANAGEMENT  PROGRAM  (FEMP) 


LOCATION: 

Fort  Riley 

REGION:  2  (Kansas) 

PROJECT  NO: 

PROJECT  TITLE: 

Upgrade  HVAC  Systems  in 

Dental  Clinics 

FISCAL  YEAR; 

ANALYSIS  DATE: 

05/24/95 

ECONOMIC  LIFE; 

20 

PREPARED  BY: 

INVESTMENT: 

Dental  Clinic  Buildings  602, 

,  7665,  and  7670  -  Convert  DD  AHUs  and  MZ  AHU  to  V 

A. 

CONSTRUCTION  COST 

= 

$78,841 

B. 

SlOH  COST 

(5.5%  of  1A)  = 

$4,336 

C. 

DESIGN  COST 

(6.0%  of  1A)  = 

$4,730 

D. 

TOTAL  COST 

(1A 

-HIB  +1C)  = 

$87,908 

E. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

$0 

F. 

PUBLIC  UTILITY  COMPANY  REBATE  = 

$0 

G. 

TOTAL  INVESTMENT  ( 

ID  -IE  -IF)  = 

. > 

ENERGY  SAVINGS  (  +  ) 

OR  COST  (-): 

DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS: 

JAN_:95 

ENERGY 

FUEL  COS 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU  (1 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT. 

$12.10 

1,871 

$22,639 

15.88 

$359,509 

B. 

DIST 

$0.00 

0 

$0 

19.16 

$0 

C. 

NAT  GAS 

$4.12 

(412) 

($1,697) 

18.30 

($31,063) 

D. 

COAL 

$0.00 

0 

$0 

16.62 

$0 

E. 

DEMAND  (KW) 

$2,837 

14.88 

$42,215 

F. 

TOTAL 

1,459 

$23,779 

- > 

1406-005 


3.  NON-ENERGY  SAVINGS  {  +  )  OR  COST  (-) 

A.  ANNUAL  RECURRING  ( -f  /-) 

1  ANNUAL  MAINTENANCE 

2 

3 

4  TOTAL  ANNUAL  DISC.  SAVINGS  {-I-}  /  COST 


B.  NON-RECURRING  (  +  /-) 
ITEM 


SAVINGS  (-h) 
COST(-)  (1) 


YEAR  OF 
OCCURRENCE  (2) 


a.  BASELINE  EQUIP.  REPLCMNT.  $0 

b. 

c. 

d. 

e. 

f.  TOTAL  $0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  {  +  )  OR  COST  ( 


$0 

14.88 

$0 

$0 

14.88 

$0 

$0 

14.88 

$0 

$0 

$0 

(3A4  3Bf4)  = 


4.  FIRST  YEAR  DOLLAR  SAVINGS  ( + )  /  COSTS  (-)  {2F3 -f  3A4  +  (3Bf1  /Economic  Life)} 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  1  0  YEARS  TO  QUALIFY)  (1G/4)  = 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  -H  3C)  = 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (6/1 G)  = 

(MUST  HAVE  SIR  >  1 .25  TO  QUALIFY) 


$87,908 


$370,660 


DISCOUNT  DISCOUNTED 
FACTOR  (3)  AVINGS/COST  (4) 
(TABLE  A-2) 


$23,779 

3.70 

$370,660 

4,22 


FEMP  Project  No.  2 

Upgrade  HVAC  Systems  in  Dining  Facilities 
Buildings  7245,  7606,  and  7654 


1.  COMPONENT 

ARMY 


FY  1995  MILITARY  CONSTRUCTION  PROJECT  DATA 


2.  DATE 
MAY  95 


3.  INSTALLATION  AND  LOCATION 
Fort  Riley,  Kansas 

5.  PROGRAM  ELEMENT 


6.  CATEGORY  CODE 


4.  PROJECT  TITLE 

Upgrade  HVAC  Systems  in  Dining 
_ Facilities _ 

7.  PROJECT  NUMBER  8.  PROJECT  COST  ($000) 


9.  COST  ESTIMATES 


U/M  QUANTITY 


Upgrade  HVAC  Systems  in  Dining  Facilities 


TOTAL  CONTRACT  COST 
SIOH  (5.5%) 

DESIGN  COST  (6.0%)  33 

TOTAL  PROJECT  COST 

Total  Request  (Rounded)  ^25 

10.  DESCRIPTION  OF  PROPOSED  CONSTRUCTION 

The  proposed  construction  consists  of  upgrading  the  HVAC  systems  in  the  dining  facilities,  Buildings  7245,  7606, 
and  7654.  The  HVAC  system  upgrades  include  the  following: 

•  Replace  existing  single  zone  air  handling  units  (AHUs)  serving  the  dining  areas  with  variable-air-volume  (VAV) 
AHUs.  VAV  terminal  units  with  reheat  coils  will  be  installed  on  the  zone  supply  air  ducts.  The  existing 
ductwork  will  remain. 

•  Replace  existing  make-up  air  handling  units  (MAUs)  serving  the  kitchen  areas  with  heat  recovery  air  handling 
units  (HRUs).  The  exhaust  fans  interlocked  with  the  MAUs  will  be  removed.  Exhaust  air  ductwork  will  be 
provided  at  the  roof  exhaust  air  outlets  and  connected  to  the  inlets  on  the  HRUs. 

•  Replace  the  existing  steam  boiler  serving  both  space  heating  and  service  water  heating  with  separate  boilers  for 
each  of  the  loads.  An  energy  efficient  hot  water  boiler  will  be  installed  for  space  heating.  An  energy  efficient 
steam  boiler  will  be  installed  for  service  water  heating. 

11.  REQUIREMENT: 

Project:  This  Federal  Energy  Management  Program  (FEMP)  project  will  replace  the  following  HVAC  systems  in 
the  dining  facilities.  Buildings  7245,  7606,  and  7654: 

•  Replace  the  existing  single  zone  AHUs  withVAV  AHUs 

•  Replace  the  MAUs  with  ILRUs 

•  Replace  the  steam  boiler  serving  both  space  and  service  water  heating  loads  with  separate  boilers  for  each  load. 

Egquirgment:  This  project  is  required  to  reduce  the  natural  gas  and  electrical  energy  consumption  of  the  existing 
single  zone  AHUs  by  replacement  with  VAV  AHUs,  of  the  existing  MAUs  by  replacement  with  HRUs,  and  of  the 
existing  steam  boiler  by  replacement  with  smaller  energy  efficient  boilers.  An  immediate  utility  savings  would  be 
recognized. 

Current  Situation:  The  dining  facilities  are  single  story,  14,000  sq  ft  buildings  with  single  zone  AHUs  serving  the 
dining  areas,  MAUs  serving  the  kitchen  areas,  and  a  large  steam  boiler  serving  the  space  heating  and  service  water 
heating  loads. 
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1.  COMPONENT 

ARMY 

FY  1995  MILITARY  CONSTRUCTION  PROJECT  DATA 

2.  DATE 

MAY  95 

3.  INSTALLATION  AND  LOCATION 

Fort  Riley,  Kansas 

4.  PROJECT  TITLE  1 

Upgrade  HVAC  Systems  in  Dining  Facilities 

5.  PROJECT  NUMBER 

11.  REQUIREMENT  (continued): 

Impact  if  Not  Provided:  If  this  project  is  not  funded,  a  reduction  of  15,117  MBtu/yr  (15,933,318  MJ/yr)  cannot 
be  achieved.  The  Army  will  not  realize  a  $71,100  annual  energy  dollar  savings  with  a  6.65  year  simple  payback  and 
a  savings-to-investment  ratio  (SIR)  of  2.66.  Excessive  amounts  of  natural  gas  and  electricity  will  continue  to  be  used, 
and  there  will  be  no  contribution  to  energy  reduction  goals  established  for  U.S.  Army  facilities  by  Army 
Headquarters. 

Supporting  Documentation:  Supporting  data  includes  basic  engineering  calculations  which  show  energy  savings. 
The  supporting  data  was  documented  and  conducted  under  an  Army  contract  performed  by  an  A-E  firm  (EMC 
Engineers,  Inc.)  in  FY95. 

Verification  of  Savings:  The  Fort  Riley  Army  facility  uses  existing  electrical  meters  and  natural  gas  meters  which 
are  read  monthly  by  the  local  utility  companies.  Historic  monthly  electrical  and  natural  gas  use  data  are  available 
and  can  be  obtained  for  monthly  billing  periods.  The  energy  use  for  billing  periods  prior  to  the  FEMP  project 
implementation  can  be  compared  to  the  energy  use  for  billing  periods  subsequent  to  the  FEMP  project 
implementation. 


Amount  of  Energ 
(15,933,318  MJ/yr). 


Conserved:  The  amount  of  energy  conserved  is  estimated  to  be  15,117  MBtu  per  year 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
FEDERAL  ENERGY  MANAGEMENT  PROGRAM  (FEMP) 


LOCATION: 

Fort  Riley 

REGION;  2  (Kansas) 

PROJECT  NO: 

1406-005 

PROJECT  TITLE: 

Upgrade  HVAC  Systems  in 

Dining  Facilities 

FISCAL  YEAR: 

1995 

ANALYSIS  DATE: 

05/24/95 

ECONOMIC  LIFE: 

20 

PREPARED  BY: 

A.  Niemeyer 

INVESTMENT:  Dining  Facilities  Buildings  7245,  7606,  and  7654  -  Replace  S2  AHUs  with  VAV  AHUs; 

Replace  MAUs  with  HRUs;  Replace  Large  Steam  Boiler  with  Smaller  HW  Boiler  and  Steam  Boiler 

A. 

CONSTRUCTION  COST 

$558,179 

B. 

SlOH  COST 

(5.5%  of  1A)  = 

$30,700 

C. 

DESIGN  COST 

(6.0%  of  1A)  = 

$33,491 

D. 

TOTAL  COST 

(1A  -J-1B  +1C)  = 

$622,370 

E. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

$0 

F. 

PUBLIC  UTILITY  COMPANY  REBATE  - 

$0 

G. 

TOTAL  INVESTMENT  (1 D  -1 E  -1  F)  = 

- > 

$622,370 

ENERGY  SAVINGS  (  +  }  OR  COST  (-): 

DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS: 

JAN  '95 

ENERGY 

FUEL  COS  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU  (1  MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT. 

$12.10  837 

$10,128 

15.88 

$160,828 

B. 

DIST 

$0.00  0 

$0 

19.16 

$0 

C. 

NAT  GAS 

$4.12  14,280 

$58,834 

18.30 

$1,076,655 

D. 

COAL 

$0.00  0 

$0 

16.62 

$0 

E. 

DEMAND  (KW) 

$2,139 

14.88 

$31,828 

F. 

TOTAL 

15,117 

$71,100 

. > 

$1,269,31  1 

NON-ENERGY  SAVINGS 

(  +  )  OR  COST  (-) 

A. 

ANNUAL  RECURRING  {  +  /-) 

1  ANNUAL  MAINTENANCE 

($543) 

14.88 

($8,080) 

2 

$0 

14.88 

$0 

3 

$0 

14.88 

$0 

4  TOTAL  ANNUAL  DISC.  SAVINGS  ( + )  /  COST 

($543) 

($8,080) 

B. 

NON-RECURRING  (  +  /-) 

ITEM 

SAVINGS  {  +  ) 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

COST(-)  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

AVINGS/COST  (4) 

(TABLE  A-2) 

a.  BASELINE  EQUIP.  REPLCMNT.  $460,107 

5 

0.863 

$397,072 

b. 

$0 

c. 

$0 

d. 

$0 

e. 

$0 

f.  TOTAL 

$460,107 

$397,072 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (-1- 

)  OR  COST  (-) 

(3A4  +  3Bf4)  = 

$388,993 

[4.  FIRST  YEAR  DOLLAR  SAVINGS  ( + )  /  COSTS  (-)  (2F3  +  3A4  +  (3Bf  1  /Economic  Life)) 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY)  (1G/4)  = 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  +  3C)  = 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (6/1 G)  = 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 


$93,563 

6.65 
$1,658,304 

2.66 


FEMP  Project  No.  3 


Upgrade  HVAC  Systems  in  Indoor  Swimming  Pools 
Buildings  6940  and  8069 


1.  COMPONENT 

ARMY 


FY  1995  MILITARY  CONSTRUCTION  PROJECT  DATA 


2.  DATE 

MAY  95 


3.  INSTALLATION  AND  LOCATION 

Fort  Riley,  Kansas 


5.  PROGRAM  ELEMENT 


4.  PROJECT  TITLE 


6.  CATEGORY  CODE 


Upgrade  HVAC  Systems  in  Indoor 
Swimming  Pool  Buildings 


7.  PROJECT  NUMBER  8.  PROJECT  COST  ($000) 


9.  COST  ESTIMATES 


ITEM  U/M  QUANTITY 


Upgrade  HVAC  Systems  in  Indoor  Swimming  Pool  LS  335 

Buildings 

TOTAL  CONTRACT  COST  335 

SIOH  (5.5%)  18 

DESIGN  COST  (6.0%)  20 

TOTAL  PROJECT  COST  373 

Total  Request  (Rounded)  375 

10.  DESCRIPTION  OF  PROPOSED  CONSTRUCTION 

The  proposed  construaion  consists  of  upgrading  the  HVAC  systems  in  the  indoor  swimming  pools,  Buildings  6940 
and  8069.  The  HVAC  system  upgrades  include  the  following: 

•  Replace  the  existing  heating  and  ventilating  unit  (H&V)  serving  the  swimming  pool  area  of  Building  6940  with 
a  heat  recovery  air  handling  unit  (HRU).  Exhaust  ductwork  will  be  installed  to  exhaust  the  air  out  through  the 
roof.  A  roof  outlet  will  be  installed  for  the  exhaust  air.  The  existing  outside  air  ductwork  will  remain. 

•  Replace  four  existing  H&Vs  serving  the  swimming  pool  area  of  Building  8069  with  two  HRUs.  Exhaust 
durtwork  will  be  installed  to  exhaust  the  air  out  through  the  roof.  A  roof  outlet  will  be  installed  for  the  exhaust 
air.  The  existing  outside  air  ductwork  will  remain. 


11.  requirement: 

Project:  This  Federal  Energy  Management  Program  (FEMP)  projea  will  replace  the  existing  H&Vs  with  HRUs  in 
the  indoor  swimming  pools,  Buildings  6940  and  8069. 

Requirement:  This  projea  is  required  to  reduce  the  natural  gas  and  electrical  consumption  by  replacement  of  the 
existing  H&Vs  with  HRUs.  An  immediate  utility  savings  would  be  recognized. 

Current  Situation:  The  indoor  swimming  pool.  Building  6940,  is  a  23,450  sq  ft  single  story  building  with  the  pool 
area  heated  and  ventilated  by  a  H&V.  The  indoor  swimming  pool  and  gymnasium.  Building  8069,  is  a  25,620  sq  ft 
two  story  building  with  the  pool  area  heated  and  ventilated  by  four  H&Vs. 


1391c  PREVIOUS  EDITIONS  MAY  BE  USED  INTERNALLY 

UNTIL  EXHAUSTED 

FOR  OFFICIAL  USE  ONLY  (WHEN DATA  IS  ENTERED) 


PAGE  NO.  1 


1.  COMPONENT 
ARMY 

FY  1995  MILITARY  CONSTRUCTION  PROJECT  DATA 

2.  DATE 

MAY  95 

3.  INSTALLATION  AND  LOCATION 

Fort  Riley,  Kansas 

4.  PROJECT  TITLE  Upgrade  HVAC  Systems  in  Indoor  Swimming  Pool  Buildings 

5.  PROJECT  NUMBER 

11.  REQUIREMENT  (continued): 

Impact  if  Not  Provided:  If  this  project  is  not  funded,  a  reduction  of  11,951  MBtu/yr  (12,596,354  MJ/yr)  cannot 
be  achieved.  The  Army  will  not  realize  a  $57,226  annual  energy  dollar  savings  with  a  6.32  year  simple  payback  and 
a  savings-to-investment  ratio  (SIR)  of  2.81.  Excessive  amounts  of  natural  gas  and  electricity  will  continue  to  be  used, 
and  there  will  be  no  contribution  to  energy  reduction  goals  established  for  U.S.  Army  facilities  by  Army 
Headquarters. 

Supporting  Documentation:  Supporting  data  includes  basic  engineering  calculations  which  show  energy  savings. 
The  supporting  data  was  documented  and  conducted  under  an  Army  contract  performed  by  an  A-E  firm  (EMC 
Engineers,  Inc.)  in  FY95. 

Verification  of  Savings:  The  Fort  Riley  Army  facility  uses  existing  electrical  meters  and  natural  gas  meters  which 
are  read  monthly  by  the  local  utility  companies.  Historic  monthly  electrical  and  natural  gas  use  data  are  available 
and  can  be  obtained  for  monthly  billing  periods.  The  energy  use  for  billing  periods  prior  to  the  FEMP  project 
implementation  can  be.  compared  to  the  energy  use  for  billing  periods  subsequent  to  the  FEMP  project 
implementation. 

Amount  of  Energy  Conserved:  The  amount  of  energy  conserved  is  estimated  to  be  11,951  MBtu  per  year 
(12,596,354  MJ/yr). 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
FEDERAL  ENERGY  MANAGEMENT  PROGRAM  (FEMP) 


LOCATION: 

Fort  Riley 

REGION:  2  (Kansas) 

PROJECT  NO: 

PROJECT  TITLE: 

Upgrade  HVAC  Systems  in 

1  Indoor  Swimming  Pools 

FISCAL  YEAR: 

ANALYSIS  DATE: 

05/24/95 

ECONOMIC  LIFE:  20 

PREPARED  BY: 

INVESTMENT: 

Indoor  Swimming  Pools  in 

Buildings  6940  and  8069 

-  Replace  existing  H&Vs  with  H 

A. 

CONSTRUCTION  COST 

= 

$334,555 

B. 

SlOH  COST 

( 

5.5%  of  1A)  - 

$18,401 

C. 

DESIGN  COST 

(6.0%  of  1A)  = 

$20,073 

D. 

TOTAL  COST 

(1A  +1B  -FIC)  = 

$373,029 

E. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

$0 

F. 

PUBLIC  UTILITY  COMPANY  REBATE  = 

$0 

G. 

TOTAL  INVESTMENT 

(ID  -IE  -IF)  = 

- > 

ENERGY  SAVINGS  (-F) 

OR  COST  (-): 

DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS: 

JAN  '95 

ENERGY 

FUEL  COS 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU  (1 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT. 

$12.10 

1,001 

$12,112 

15.88 

$192,340 

B. 

DIST 

$0.00 

0 

$0 

19.16 

$0 

C. 

NAT  GAS 

$4.12 

10,950 

$45,114 

18.30 

$825,586 

D. 

COAL 

$0.00 

0 

$0 

16.62 

$0 

E. 

DEMAND  (KW) 

$0 

14.88 

$0 

F. 

TOTAL 

11,951 

$57,226 

. > 

1406-005 

1995 


$373,029 


>  $1,017,926 


3.  NON-ENERGY  SAVINGS  (  +  )  OR  COST  (-) 

A.  ANNUAL  RECURRING  { /-) 

1  ANNUAL  MAINTENANCE 

2 

3 

4  TOTAL  ANNUAL  DISC.  SAVINGS  (  +  )  /  COST 


$0 

14.88 

$0 

$0 

14.88 

$0 

$0 

14.88 

$0 

$0 

$0 

B.  NON-RECURRING  (+/-] 
ITEM 


SAVINGS  {  +  ) 
COST(-)  (1) 

$35,706 


YEAR  OF 
OCCURRENCE  (2) 


DISCOUNT 


DISCOUNTED 


a.  BASELINE  EQUIP.  REPLCMNT.  $35,706 

b. 

c. 

d. 

e. 

f.  TOTAL  $35,706 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  {-f )  OR  COST  (-) 


FACTOR  (3)  AVINGS/COST  (4) 
(TABLE  A-2) 

0.863  $30,814 

$0 
$0 
$0 
$0 

$30,814 


(3A4  -H  3Bf4) 


4.  FIRST  YEAR  DOLLAR  SAVINGS  {-f}  /  COSTS  (-)  (2F3  +  3A4  +  {3Bf1 /Economic  Life)} 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY)  (1G/4)  = 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  +  3C)  = 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (6/1 G)  = 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 


$30,814 

$59,011 

6.32 

$1,048,741 

2.81 


FEMP  Project  No.  4 


Upgrade  HVAC  Systems  in  Bowling  Alley  and  Community 

Activities  Center 

Bowling  Alley  -  Building  7485 
Community  Activities  Center  -  Building  6620 


1.  COMPONENT 

ARMY 


FY  1995  MILITARY  CONSTRUCTION  PROJECT  DATA 


2.  DATE 
MAY  95 


3.  INSTALLATION  AND  LOCATION 

Fort  Riley,  Kansas 

4.  PROJECT  TITLE 

Upgrade  HVAC  Systems  in  Bowling 
Alley  and  Community  Activities 

Center 

5.  PROGRAM  ELEMENT 

6.  CATEGORY  CODE 

7.  PROJECT  NUMBER 

8.  PROJECT  COST  ($000) 

9.  COST  ESTIMATES 

ITEM 

U/M 

QUANTITY 

UNIT 

COST 

_ 

COST 

($000) 

Upgrade  HVAC  Systems  in  Bowling  Alley  and 

LS 

67 

Community  Activities  Center 

TOTAL  CONTRACT  COST 

67 

SIOH  (5.5%) 

4 

DESIGN  COST  (6.0%) 

4 

TOTAL  PROJECT  COST 

75 

Total  Request  (Rounded) 

80 

10.  DESCRIPTION  OF  PROPOSED  CONSTRUCTION 

The  proposed  construction  consists  of  upgrading  the  HVAC  systems  in  the  Bowling  Alley,  Building  7485  and  the 
Community  Activities  Center,  Building  6620.  The  HVAC  system  upgrades  include  the  following: 


•  Convert  the  existing  dual  duct  air  handling  unit  (AHU)  serving  Building  7485  to  a  variable-air-volume  (VAV) 
AHU.  A  variable  speed  drive  (VSD)  will  be  installed  to  control  the  supply  fan  speed.  The  existing  dual  duct 
mixing  boxes  will  be  replaced  with  dual  duct  VAV  terminal  units.  The  existing  ductwork  will  remain. 

•  In  Building  6620,  replace  two  existing  single  zone  air  handling  units  (AHUs)  serving  the  ballroom  and  the  dining 
room  with  VAV  AHUs.  VAV  terminal  units  with  reheat  coils  will  be  installed  on  the  zone  supply  air  ducts. 
The  existing  ductwork  will  remain, 

•  Convert  the  existing  multizone  AHU  serving  Building  6620  to  a  VAV  AHU.  A  VSD  will  be  installed  to 
control  the  supply  fan  speed.  VAV  terminal  units  with  reheat  coils  will  be  installed  on  the  zone  supply  air 
ducts.  The  existing  ductwork  will  remain. 

11.  REQUIREMENT: 

Project;  This  Federal  Energy  Management  Program  (FEMP)  project  will  convert  the  existing  dual  duct  AHU  in 
Building  7485  to  a  dual  dua  VAV  AHU.  This  project  will  also  replace  the  existing  single  zone  AHUs  in  Building 
6620  with  VAV  AHUs  and  convert  the  existing  multizone  AHU  to  a  VAV  AHU. 

Requirement:  This  project  is  required  to  reduce  natural  gas  and  electrical  energy  consumption  by  replacement  of 
existing  single  zone  AHUs  with  VAV  AHUs,  by  conversion  of  a  dual  duct  AHU  to  a  dual  duct  VAV  AHU,  and 
by  conversion  of  a  multizone  AHU  to  a  VAV  AHU.  An  immediate  utility  savings  would  be  recognized. 

Current  Situation;  The  Bowling  Alley,  Building  7485,  is  a  36,970  sq  ft  single  story  building  with  the  bowling  lanes 
heated  and  cooled  by  a  dual  duct  AHU.  The  Community  Activities  Center,  Building  6620,  is  a  31,740  sq  ft  two 
story  building  with  the  ballroom  and  dining  room  heated  and  cooled  by  single  zone  AHUs,  and  an  office 
administration  area  heated  and  cooled  by  a  multizone  AHU. 
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UNTIL  EXHAUSTED 

FOR  OFFICIAL  USE  ONLY  (WHEN DATA  IS  ENTERED) 


1.  COMPONENT 
ARMY 


FY  1995  MILITARY  CONSTRUCTION  PROJECT  DATA 


1.  COMPONENT 

army  '"Y  1995  MILITARY  CONSTRUCTION  PROJECT  DA 

TA 

2.  DATE 

MAY  95 

3.  INSTALLATION  AND  LOCATION 

Fort  Riley,  Kansas 

4.  PROJECT  TITLE  Upgrade  HVAC  Systems  in  Bowling  Alley  and  Community 
Activities  Center 

5.  PROJECT  NUMBER 

1 1 .  REQUIREMENT  (continued): 

Impact  if  Not  Provided:  If  this  project  is  not  funded,  a  reduction  of  1,039  MBtu/yr  (1,095,106  MJ/yr)  cannot  be 
achieved.  The  Army  will  not  realize  a  $14,661  annual  energy  dollar  savings  with  a  4.65  year  simple  payback  and  a 
savings-to-investment  ratio  (SIR)  of  3.41.  Excessive  amounts  of  natural  gas  and  electricity  will  continue  to  be  used, 
and  there  will  be  no  contribution  to  energy  reduction  goals  established  for  U.S.  Army  facilities  by  Army 
Headquarters. 

Supporting  Documentation:  Supporting  data  includes  basic  engineering  calculations  which  show  energy  savings. 
The  supporting  data  was  documented  and  conducted  under  an  Army  contract  performed  by  an  A-E  firm  (EMC 
Engineers,  Inc. )  in  FY95. 

Verification  of  Savings:  The  Fort  Riley  Army  facility  uses  existing  electrical  meters  and  natural  gas  meters  which 
are  read  monthly  by  the  local  utility  companies.  Historic  monthly  electrical  and  natural  gas  use  data  are  available 
and  can  be  obtained  for  monthly  billing  periods.  The  energy  use  for  billing  periods  prior  to  the  FEMP  project 
implementation  can  be  compared  to  the  energy  use  for  billing  periods  subsequent  to  the  FEMP  project 
implementation. 

Amount  of  Energy  Conserved:  The  amount  of  energy  conserved  is  estimated  to  be  1,039  MBtu  per  year  (1,095,106 
MJ/yr). 
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UNTIL  EXHAUSTED 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
FEDERAL  ENERGY  MANAGEMENT  PROGRAM  (FEMP) 

LOCATION:  Fort  Riley  REGION:  2  (Kansas)  PROJECT  NO:  1406-005 

PROJECT  TITLE:  Upgrade  HVAC  Systems  in  Bowling  Alley  and  Comm  Act  Cntr  FISCAL  YEAR:  1995 

ANALYSIS  DATE:  05/24/95  ECONOMIC  LIFE:  20  PREPARED  BY:  A.  Niemeyer 

Building  7485  -  Convert  existing  DD  AHU  to  a  DD  VAV  AHU;  Building  6620  -  Replace  existing 
1 .  INVESTMENT:  Building  6620  -  Replace  existing  SZ  AHUs  with  VAV  AHUs,  and  Convert  existing  MZ  AHU  to  a  VAV  AHU 

A.  CONSTRUCTION  COST  =  $67,449 

B.  SlOH  COST  (5.5%  of  1A)  =  $3,710 

C.  DESIGN  COST  (6.0%  of  lA)  =  $4,047 

D.  TOTAL  COST  (1A  +1B  + 1 C)  =  $75,206 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  =  $0 

F.  PUBLIC  UTILITY  COMPANY  REBATE  =  $0 

G.  TOTAL  INVESTMENT  (ID -IE -IF)  =  _ >  $75,206 


$75,206 


2.  ENERGY  SAVINGS  (  +  )  OR  COST  (-): 


DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS: 

JAN  '95 

ENERGY 

FUEL  COS 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU  (1 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT. 

$12.10 

1,142 

$13,818 

15.88 

$219,433 

B. 

DIST 

$0.00 

0 

$0 

19.16 

$0 

C, 

NAT  GAS 

$4.12 

(103) 

($424) 

18.30 

($7,766) 

D. 

COAL 

$0.00 

0 

$0 

16.62 

$0 

E. 

DEMAND  (KW) 

$1,267 

14.88 

$18,853 

F. 

TOTAL 

1,039 

$14,661 

. > 

$230,520 


3.  NON-ENERGY  SAVINGS  (-h)  OR  COST  (-) 

A.  ANNUAL  RECURRING  (  +/-) 

1  ANNUAL  MAINTENANCE 

2 

3 

4  TOTAL  ANNUAL  DISC.  SAVINGS  (  +  |  /  COST 


NON-RECURRING  (+/-) 
ITEM 


SAVINGS  {  +  ) 
COST(-)  (1) 

$30,326 


OCCURRENCE  (2) 


a.  BASELINE  EQUIP.  REPLCMNT.  $30,326 

b. 

c. 

d. 

e. 

f.  TOTAL  $30,326 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (  +  |  OR  COST  (-) 


$0 

14.88 

$0 

$0 

14.88 

$0 

$0 

14.88 

$0 

$0 

$0 

1  OF 

DISCOUNT 

DISCOUNTED 

;  (2) 

FACTOR  (3)  AVINGS/COST  (4) 

(TABLE  A-2) 

5 

0.863 

$26,171 

$0 

$0 

$0 

$0 

$26,171 


{3A4  -f  3Bf4) 


4.  FIRST  YEAR  DOLLAR  SAVINGS  (  +  )  /  COSTS  (-)  (2F3 -I- 3A4-1- (3Bf1 /Economic  Life)) 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY)  (1G/4)  = 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  -H  3C)  = 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (6/1  G)  = 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 


$26,171 

$16,177 

4.65 

$256,692 

3.41 


FEMP  Project  No.  5 


Upgrade  HVAC  Systems  in  Fire  Station,  Unit  Chapel,  Motor  Pool 
Admin,  and  Battalion  Headquarters 

Fire  Station  -  Building  5000 
Unit  Chapel  -  Building  7086 
Motor  Pool  Admin  -  Building  7178 
Battalion  Headquarters  -  Building  7806 


1.  COMPONENT 

ARMY 


FY  1995  MILITARY  CONSTRUCTION  PROJECT  DATA 


2.  DATE 

MAY  95 


3.  INSTALLATION  AND  LOCATION 

Fort  Riley,  Kansas 


5.  PROGRAM  ELEMENT 


6.  CATEGORY  CODE 


4.  PROJECT  TITLE 

Upgrade  HVAC  Systenns  in  Fire 
Station,  Unit  Chapel,  Motor  Pool 
Admin  and  Battalion  Headquarters 


7.  PROJECT  NUMBER  8.  PROJECT  COST  ($000) 


9.  COST  ESTIMATES 


Upgrade  HVAC  Systems  in  Fire  Station,  Unit  Chapel, 
Motor  Pool  Admin,  and  Battalion  Headquarters 

TOTAL  CONTRACT  COST 
SIOH  (5.5%) 

DESIGN  COST  (6.0%) 

TOTAL  PROJECT  COST 
Total  Request  (Rounded) 


10.  DESCRIPTION  OF  PROPOSED  CONSTRUCTION 

The  proposed  construction  consists  of  upgrading  the  HVAC  systems  in  the  Fire  Station  -  Building  5000,  the  Unit 
Chapel  -  Building  7086,  the  Motor  Pool  Admin  -  Building  7178,  and  the  Battalion  Headquarters  -  Building  7806.  The 
HVAC  system  upgrades  include  the  following: 

•  Replace  the  existing  multizone  air  handling  unit  (AHU)  serving  Building  5000  with  three  furnace  air 
conditioning  units  (FACs).  The  supply  air  ductwork  will  be  modified  to  serve  three  zones  instead  of  the 
existing  five  zones.  The  existing  air  cooled  condensing  unit  (ACCU)  will  be  replaced  with  three  ACCUs  each 
serving  the  FACs.  The  existing  boiler  will  be  replaced  with  a  smaller  modular  HW  boiler,  and  will  serve  the 
heating  and  ventilating  unit  only. 

•  Replace  the  existing  single  zone  AHU  serving  Building  7086  with  a  variable-air-volume  (VAV)  AHU.  VAV 
terminal  units  with  reheat  coils  will  be  installed  on  the  zone  supply  air  ducts.  The  existing  ductwork  will 
remain. 

•  Replace  three  existing  window  air  conditioners  (WACs)  serving  Building  7178  with  a  single  zone  AHU.  Supply 
air  ductwork  with  supply  grilles  will  be  installed.  An  ACCU  will  be  installed  to  provide  cooling  to  the  single 
zone  AHU. 

•  Replace  two  existing  single  zone  AHUs  serving  Building  7806  with  VAV  AHUs.  VAV  terminal  units  with 
reheat  coils  will  be  installed  on  the  zone  supply  air  ducts.  The  existing  ductwork  will  remain. 

11.  REQUIREMENT: 

Project:  This  Federal  Energy  Management  Program  (FEMP)  project  will  replace  the  existing  multizone  AHU  in 
Building  5000  with  three  FACs.  Also  in  Building  5000,  the  existing  ACCU  will  be  replaced  with  three  smaller 
ACCUs,  and  the  HW  boiler  will  be  replaced  with  a  smaller  HW  boiler.  This  project  will  also  replace  the  existing 
single  zone  AHU  in  Building  7086  with  a  VAV  AFIU;  replace  three  WACs  with  a  single  zone  AHU  and  an  ACCU 
in  Building  7178;  and  replace  two  single  zone  AHUs  with  VAV  AHUs  in  Building  7806. 
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PAGE  NO.  1 


1.  COMPONENT 
ARMY 


FY  1995  MILITARY  CONSTRUCTION  PROJECT  DATA 


2.  DATE 

MAY  95 


3.  INSTALLATION  AND  LOCATION 

Fort  Riley,  Kansas 

4.  PROJECT  TITLE  Upgrade  HVAC  Systems  in  Fire  Station,  Unit  Chapel,  Motor 

5.  PROJECT  NUMBER 

Pool  Admin  and  Battalion  Headquarters 

11  REQUIREMENT  (continued): 

Requirement:  This  project  is  required  to  reduce  natural  gas  and  electrical  energy  consumption  by  replacement  of 
a  multizone  AHU  with  three  FACs;  by  replacement  of  an  existing  ACCU  with  three  smaller  ACCUs  and  an  existing 
HW  boiler  with  a  smaller  modular  HW  boiler;  by  replacement  of  three  WACs  with  a  single  zone  AHU  and  ACCU; 
and  by  replacment  of  existing  single  zone  AHUs  with  VAV  AHUs.  An  immediate  utility  savings  would  be 
recognized. 

C_urrcnt_  Situation:  The  Fire  Station,  Building  5000,  is  a  8,400  sq  ft  single  story  building  with  the  quarters  and 
communication  center  heated  and  cooled  by  a  multizone  AHU.  The  Unit  Chapel,  Building  7086,  is  a  8,700  sq  ft 
single  story  building  with  the  church  sanctuary  heated  and  cooled  by  a  single  zone  AHU.  The  Motor  Pool  Admin, 
Building  7178,  is  a  2,480  sq  ft  single  story  building  cooled  by  three  WACs.  The  Battalion  Headquarters,  Building 
7806  is  a  13,490  sq  ft  single  story  building  heated  and  cooled  by  two  single  zone  AHUs. 

Impact  if  Not  Provided:  If  this  project  is  not  funded,  a  reduction  of  712  MBtu/yr  (750,448  MJ/yr)  cannot  be 
achieved.  The  Army  will  not  realize  a  $8,533  annual  energy  dollar  savings  with  a  7.36  year  simple  payback  and  a 
savings-to-investment  ratio  (SIR)  of  2.23.  Excessive  amounts  of  natural  gas  and  electricity  will  continue  to  be  used, 
and  there  will  be  no  contribution  to  energy  reduction  goals  established  for  U.S.  Army  facilities  by  Army 
Headquarters. 

Supporting  Documentation:  Supporting  data  includes  basic  engineering  calculations  which  show  energy  savings. 
The  supporting  data  was  documented  and  conducted  under  an  Army  contract  performed  by  an  A-E  firm  (EMC 
Engineers,  Inc. )  in  FY95. 

Verification  of  Savings:  The  Fort  Riley  Army  facility  uses  existing  electrical  meters  and  natural  gas  meters  which 
are  read  monthly  by  the  local  utility  companies.  Historic  monthly  electrical  and  natural  gas  use  data  are  available 
and  can  be  obtained  for  monthly  billing  periods.  The  energy  use  for  billing  periods  prior  to  the  FEMP  project 
implementation  can  be  compared  to  the  energy  use  for  billing  periods  subsequent  to  the  FEMP  project 
implementation. 

Amount  of  Energy  Conserved:  The  amount  of  energy  conserved  is  estimated  to  be  712  MBtu  per  year  (750  448 
MJ/yr). 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
FEDERAL  ENERGY  MANAGEMENT  PROGRAM  (FEMP) 


LOCATION:  Fort  Riley  REGION:  2  (Kansas)  PROJECT  NO:  1406-005 

PROJECT  TITLE:  Upgrade  HVAC  Systs  in  Fire  Stn,  Chpl,  Mtr  PI  Admin,  and  Bn  HQ  FISCAL  YEAR:  1 995 

ANALYSIS  DATE:  05/24/95  ECONOMIC  LIFE:  20  PREPARED  BY:  A.  Niemeyer 

Building  5000  -  Replace  existing  MZ  AHU  with  FACs,  also  replace  ACCU  with  three  smaller  ACCUs 
and  replace  HW  boiler  with  smaller  modular  HW  boiler; 

Building  7086  <  Replace  SZ  AHU  with  VAV  AHU; 

Building  7178  -  Replace  three  WACs  with  SZ  AHU  and  ACCU; 

Building  7806  -  Replace  SZ  AHUs  with  VAV  AHUs 

1.  INVESTMENT; 


A.  CONSTRUCTION  COST 

B.  SlOH  COST 

C.  DESIGN  COST 


SlOH  COST  (5.5%  of  1A)  = 

DESIGN  COST  (6.0%  of  lA)  = 

D.  TOTAL  COST  (1A-HlB+1C)  = 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 


F.  PUBLIC  UTILITY  COMPANY  REBATE 


G.  TOTAL  INVESTMENT 


(ID  -IE  -IF)  = 


$96,904 

$5,330 

$5,814 

$108,048 

$0 

$0 

- > 


2.  ENERGY  SAVINGS  (-f )  OR  COST  (-): 

DATE  OF  NISTR  85-3273-9  USED  FOR  DISCOUNT  FACTORS: 


ENERGY 

FUEL  COS 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU  (1 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELECT. 

$12.10 

489 

$5,917 

15.88 

$93,960 

B. 

DIST 

$0.00 

0 

$0 

19.16 

$0 

C. 

NAT  GAS 

$4.12 

223 

$919 

18.30 

$16,813 

D. 

COAL 

$0.00 

0 

$0 

16.62 

$0 

E. 

DEMAND  (KW) 

$1,697 

14.88 

$25,251 

F. 

TOTAL 

712 

$8,533 

- > 

3.  NON-ENERGY  SAVINGS  (-h)  OR  COST  (-) 
A.  ANNUAL  RECURRING  (  +  /-) 


1  ANNUAL  MAINTENANCE 

$51  1 

14.88 

$7,604 

2 

$0 

14.88 

$0 

3 

$0 

14.88 

$0 

4  TOTAL  ANNUAL  DISC.  SAVINGS  {  +  )  I  COST 

$511 

$7,604 

NON-RECURRING  (+/-) 

ITEM 

SAVINGS  {  +  ) 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

COST(-)  (1) 

OCCURRENCE  (2) 

FACTOR  (3)  AVINGS/COST  (4) 

(TABLE  A-2) 

a.  BASELINE  EQUIP.  REPLCMNT. 

$112,934 

5 

0.863 

$97,462 

b. 

c. 

d. 

e. 

f.  TOTAL 


$112,934 


$0 

$0 

$0 

$0 

$97,462 


C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (-H)  OR  COST  (-) 


(3A4  -h  3Bf4) 


4.  FIRST  YEAR  DOLLAR  SAVINGS  (-I-)  /  COSTS  (-)  (2F3 -I- 3A4  + (3Bf1 /Economic  Life)) 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY)  (1G/4)  = 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  -f  3C)  = 

7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (6/1 G)  = 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 


$108,048 


$136,025 


$105,066 

$14,690 

7.36 

$241,091 

2.23 


